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ABSTRACT 
 With the increasing popularity of cross-cultural research, researchers are facing a difficult 
problem: respondents with different backgrounds often use different standards when answering 
survey questions with ordinal response scales, resulting in incomparability of responses across 
groups (or Differential Item Functioning, DIF). Among the many techniques to ameliorate the 
problem, anchoring vignettes – a set of questions that describe hypothetical individuals’ 
situations related to the measure of interest – become an increasingly popular tool for correcting 
for DIF in interpersonal and cross-cultural comparisons. The successful use of anchoring 
vignettes depends on two measurement assumptions: 1) response consistency (RC), which means 
that respondents rate vignette persons in the same way as they rate themselves; and vignette 
equivalence (VE), which means that the situations posed in vignettes are perceived similarly 
across respondents. Despite its widespread use, there are several practical challenges, and the 
fulfillments of the VE and RC assumptions are not always assured. This dissertation intends to 
fill three important gaps in the existing literature related to anchoring vignettes: specifically, I 
examine i) a potential statistical solution to evaluate and correct for DIF; ii) the utility of using 
visual versus verbal vignettes with respect to their efficiency and assumption fulfilments; and iii) 
question order effects as a source of response error.  
The first study focuses on using anchoring vignettes to correct for DIF caused by 
differential response styles – respondents’ systematic tendency to use the response scales in a 
certain way regardless of the question content. Recently, a multidimensional IRT model using 
anchoring vignette items is proposed by Bolt et al. (2014), which allows controlling for all types 
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of response styles. This present study uses several objective benchmarks to evaluate the validity 
of this IRT model approach by comparing the model with vignettes (to adjust response styles) 
and the model without vignettes. Data from the first wave of the Survey of Health, Ageing and 
Retirement in Europe (SHARE) is used for analysis. Findings from this study indicate that the 
use of anchoring vignettes in this multidimensional IRT model does not effectively control for 
response styles in the SHARE data. This may be due to the violations of vignette measurement 
assumptions. These findings highlight the importance of constructing good vignettes that can 
meet the assumptions.  
The second study examines the use of visual vignettes with images as an alternative 
design to current verbal vignettes for four health domains – pain, mobility, sleep and affect. To 
compare the performances of verbal and visual vignettes, this study conducts a web survey 
experiment, collecting data from various racial / ethnic groups. Their performances are compared 
using various approaches, including survey time and tests of assumptions. Despite the violations 
of VE found in both visual and verbal vignettes, the results show that, compared to verbal 
vignettes, visual vignettes can greatly reduce survey time without the loss of the DIF-adjusting 
quality. This study shows the great potential of visual vignettes in improving efficiency in the 
survey designs.  
The third study evaluates the survey context effects (specifically question order of self-
assessment question relative to vignettes) on self-assessed health. The results show that the 
question order effects could differ among racial / ethnic groups, suggesting that researchers and 
practitioners need to be cautious of the context effects when using the vignette first, self-
assessment last order, especially in cross-cultural studies.   
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CHAPTER I 
Overview 
Self-assessment questions are routinely used in surveys for a wide range of topics, 
including health, disability, well-being, and life satisfaction. These questions often use Likert-
type rating scales to measure respondents’ attitudes, knowledge, perceptions, and behavior (Lee 
et al. 2002; Krosnick & Abelson 1992). Ideally, responses obtained from these questions reflect 
only the respondents’ actual attitudes / perceptions. This, however, is not always the case. In fact, 
answers to self-assessment questions not only reflect respondents’ true state, but also how they 
use the scales which could be determined by their cultural background. Such differences in the 
use of the scale can lead to response-category differential item functioning (DIF) (King et al. 
2004; King & Wand 2007). As described in King and Wand (2007), DIF caused by differential 
response scale usage refers to the situation that when respondents map their state / perception 
onto the response scales, those from different backgrounds may understand and use the scales in 
different ways.  
Figure 1.1 illustrates an example of DIF in a cross-cultural study. For a survey question 
with an ordinal scale and response categories ranging from “None” to “Extreme,” indicating, for 
example, pain level, the cutpoints for the response categories may differ by cultural groups. 
Assume that 1) the study compares two cultures, A and B, 2) these two cultures perceive and/or 
use response scales differently, 3) there are two respondents, each from Culture A and B, and 4) 
these two respondents’ true pain level falls on the vertical dashed line. Despite having identical 
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pain level, the respondent from Culture A will select mild and the respondent from country B 
will choose moderate.  If this DIF is not accounted for, simple between-country mean 
comparisons will erroneously conclude that the Country B respondent experiences a higher level 
of pain. 
 
Figure 1. 1 Differential item functioning (DIF) for Cross-national Studies. The horizontal 
line with arrows indicate the continuum scales of the domain (pain level). The short 
vertical lines indicate the cutpoints respondents use to answer the self-assessment 
question. The vertical dashed line indicates respondents responses to self-assessment 
questions. Those whose pain level fall on that line indicates they have the same true pain 
level.  
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As can be seen in Figure 1.1, DIF can be particularly problematic when survey data are 
used in cross-cultural comparisons. Numerous studies have demonstrated the existence of DIF in 
cross-cultural surveys (e.g., Hirve, 2014; Lindeboom & Van Doorslaer, 2004). For example, 
Chinese respondents report higher political efficacy than Mexican respondents in their self-
assessments, although all other indicators show the opposite (King et al., 2004). Respondents 
from different cultures are found to have systematically different understandings for each 
category in a widely-used “excellent” to “poor” response scale (Hsee & Tang 2007; Mojtabai 
2015). For example, Jürges (2007) argued that although “excellent” is widely used in some 
countries like Sweden and Denmark, the word is used to express “ironic exaggeration” in 
German culture (Jürges 2007), which raises questions regarding the validity of cross-culture 
comparisons using this scale.  
One innovative analytical approach to address DIF issues in cross-cultural comparisons is 
the use of anchoring vignettes. Anchoring vignettes are comprised of a set of questions, each 
describing in a few sentences a hypothetical person’s situation related to the construct measured 
(e.g., pain). For example, a vignette used in the Health and Retirement Study (HRS) says “Paul 
has a headache once a month that is relieved after taking a pill. During the headache he can carry 
on with his day-to-day affairs”. Respondents are then asked to rate the vignette person’s pain 
level the same as they would for themselves. The vignette question can then serve as a 
benchmark for the actual unobserved pain level that researchers intend to measure.  
Vignette questions are designed in a way to fulfill two key measurement assumptions. 
One is response consistency (RC), which means that respondents rate vignette persons in the 
same way as they rate themselves. The other one is vignette equivalence (VE), which means that 
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the situations posed in vignettes are perceived similarly across respondents. By assuming RC and 
VE, this method allows researchers to correct for differential response scale usage in cross-
cultural or interpersonal comparisons (King et al. 2004; King & Wand 2007).  
Despite the widespread use of anchoring vignettes in comparative studies (e.g., Bolt, Lu, 
& Kim, 2014; Paccagnella, 2014; Salomon, Tandon, & Murray, 2004), implementation of these 
vignettes introduces several limitations and raises questions regarding the validity of this method 
and how well they meet the assumptions. The research proposed here extends current work on 
the use of anchoring vignettes to mitigate DIF in cross-cultural research. Specifically, this 
dissertation has three research objectives: 
 Objective 1: Evaluate how well a multidimensional IRT model approach using 
anchoring vignettes can statistically correct for both respondent and country-level 
response styles.  
 Objective 2: Evaluate the use of visual vignettes as an alternative design to 
current verbal vignette designs.  
 Objective 3: Evaluate the role of survey context, specifically I examine if the 
question order of self-assessment question relative to vignettes influences survey 
responses. 
Each research objective corresponds to each of the three substantive chapters in this 
dissertation. Chapter 2 of the dissertation focuses on the use of anchoring vignettes to address 
response styles. Response styles, as a source of DIF, have been widely evaluated in the literature. 
Several well-known response styles are extreme response style (ERS, the tendency to select the 
two extreme endpoints of a scale), midpoint response style (MRS, the consistent selection of 
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middle or neutral category of the scale) and acquiescent response style (ARS, the tendency to 
agree with or to select the positive responses) (Harzing et al., 2012; He & van de Vijver, 2013; 
Vaerenbergh & Thomas, 2013). It is known that response styles can distort the reliability and 
validity of self-assessment measures. There is no standard approach to evaluate and control for 
response styles, and few methods can control for multiple response styles simultaneously. 
Recently, a multidimensional IRT model using anchoring vignette items is proposed, which 
allows controlling for all types of response styles.  However, the literature is silent about its 
validity. This chapter aims to evaluate the concurrent validity of this approach, using several 
benchmarks constructed through objective measures. 
Chapters 3 and 4 broadly focus on potential ways to improve the design of anchoring 
vignettes to better correct for DIF. Chapter 3 evaluates an alternative design option to current 
vignette designs, namely the use of visual vignettes. Despite the wide use of the verbal vignettes 
in comparative studies, research show that several critical challenges are associated with this 
method. Further, the fulfillment of the VE and RC assumptions behind this method is not always 
assured. To remedy the limitations of verbal vignettes, this chapter proposes the use of visual 
vignettes, consisting of carefully designed and pre-tested images. In this chapter, the 
performance of both verbal and visual anchoring vignettes are compared using various 
approaches, including survey time and tests of both VE and RC assumptions.  
Chapter 4 investigates an overlooked source of measurement error related with both 
verbal and visual anchoring vignette designs, specifically, question order effects. This study is 
important for several reasons. First, research on the question order effects of anchoring vignettes 
have provided mixed recommendations. There is no clear guideline on the placement of self-
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assessment relative to vignettes. This research can help researchers to make better question-order 
decisions. Second, prior studies have ignored the influence of potential question order effects for 
different racial / ethnic groups. Third, very few studies have evaluated question order effects in 
the use of health-domain vignettes, which are the most widely applied vignette questions 
worldwide. Finally, it remains unknown whether the same findings found in verbal vignettes can 
be applied to visual vignettes. This research aims to fill the research gap and evaluate the 
question order effects related to the placement of self-assessment for both verbal and visual 
vignettes on four health domains using a sample that includes multiple racial / ethnic groups. 
Note that we treat Chapters 3 and 4 as two studies conceptually, but they are conducted in 
the same data collection period. Both studies are based on a web survey about vignettes in their 
use on four health domains, sleep, affect, mobility and pain. The sample of web survey includes 
respondents from four racial/ethnic groups
1
: non-Hispanic (NH) white, NH black, English-
speaking Hispanic and Spanish-speaking Hispanic
2
.  
 By presenting analyses from a nationally representative cross-cultural survey and 
conducting an experiment comparing verbal and visual vignettes, this research advances previous 
work on vignette methodology, and provides the survey community with some of the first 
methodological examinations of this novel visual vignette method, along with insights on future 
cross-cultural survey questionnaire designs. 
The contribution of this dissertation is twofold. First, from methodological perspective, 
the results of this research will create scientific knowledge regarding the impact of different 
                                                 
1 Here, the four racial/ethnic groups are proxies for different cultural groups.   
2 Given that language can reflect and elicit cultural identification (Schecter & Bayley 2005), we include both English-speaking 
Hispanic and Spanish-speaking Hispanic in Chapters 3 and 4. 
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anchoring vignette designs on DIF correction and ultimately better comparability across groups. 
The study will also shed light on future design of visual vignettes. Second, from a practical 
perspective, products of this study include a series of validated visual vignettes for these 
domains, which will be an important contribution to not only survey methodology but also 
epidemiology, public health and clinical research, allowing researchers to better address 
racial/ethnic health disparities with a higher level of validity. The finding of this research can 
also be adapted to other fields, with the general implications for improving the design of 
anchoring vignette methods, which can help reducing survey time with improvements of data 
quality. The results for the four health domains will help practitioners from various fields to 
make better instrument design decisions, also allowing them to better address racial/ethnic health 
disparities with a higher level of validity. 
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CHAPTER II 
Using Anchoring Vignettes to Control for Response Styles: Validity of a 
Multidimensional IRT Model Approach 
 
2.1 Introduction 
This chapter focuses on using anchoring vignettes to address response styles in a 
cross-cultural context. Response style is defined as respondents’ systematic stylistic 
tendency to use the response scales in a certain way regardless of the question content 
(Harzing et al. 2012; Yang et al. 2010; Vaerenbergh & Thomas 2013), which is a 
potential threat to the data reliability and validity. Studies have described various types of 
response styles. For example, extreme response style (ERS) is the tendency to select the 
two extreme endpoints of a scale; midpoint response style (MRS) refers to the consistent 
selection of middle or neutral category of the scale; and acquiescent response style (ARS) 
describes the tendency to agree with the given question or to select the positive responses 
(Vaerenbergh & Thomas 2013; Harzing et al. 2012; He & van de Vijver 2013).  
Research has shown that response style is associated with personality traits (He & 
van de Vijver 2013) and are stable across survey content and time (Weijters et al. 2010a), 
highlighting the widespread concern that response style is likely to be a source of 
systematic measurement error.  For example, agree-disagree Likert scales are prone to 
ARS, which can lead to positive bias (Kam & Zhou 2014; Dolnicar & Grun 2009), where 
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the estimated agreement rating is likely to be artificially inflated(Baumgartner & 
Steenkamp 2001).  ERS skews the response distributions toward to the endpoints of the 
scales, which increases the variance (Kieruj & Moors 2010; Baumgartner & Steenkamp 
2001).   
Recently, Bolt and colleagues (2014) proposed a multidimensional item response 
theory (IRT) model that evaluates and controls for response styles using anchoring 
vignette questions – a set of questions that describe hypothetical individuals’ situations 
related to the domain of interest along with self-assessment questions (Bolt et al. 2014; 
King et al. 2004). The inclusion of anchoring vignette data in this approach allows 
researchers to control for all types of response styles by including latent response style 
factors and a latent substantive trait factor in the model. However, whether this 
multidimensional IRT model can effectively control for response styles remains an open 
question. To investigate this question, this study evaluates the concurrent validity of this 
approach by comparing the latent substantive trait variable with several criteria in a 
validation model.  
2.1.1 Response Style Evaluation and Control 
A key challenge in evaluating response styles is the difficulty of separating 
subjective traits from response styles (Bolt et al. 2014; Plieninger & Meiser 2014; 
Weijters et al. 2010a; Weijters et al. 2010b). For example, if a respondent selects 
“strongly agree” for an attitude question, it is hard to know whether the choice reflects a 
highly positive attitude (substantive trait) with no influence of ARS or a neutral or 
negative attitude influenced by a high level of ARS. A number of studies use 
heterogeneous, irrelevant items to evaluate response styles (Baumgartner & Steenkamp 
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2001; Greenleaf 1992; Weijters et al. 2010b) – e.g., ARS can be evaluated by 
investigating the level of agreement among many uncorrelated items. Similarly, ERS can 
be measured by evaluating the number or proportion of heterogeneous items where 
respondents provide extreme responses (Baumgartner & Steenkamp 2001). The rationale 
behind such evaluations is that “an average across a large number of heterogeneous items 
should contain no variance attributable to the content of the items and should thus reflect 
only the propensity of an individual to select the specific kind of category” (Plieninger & 
Meiser 2014).  
While the use of heterogeneous items to evaluate response styles is 
straightforward and attractive, this approach has two potential limitations. The first 
limitation is that it often requires additional data collection leading to increased survey 
time and costs. Another important limitation of this approach is that since the method 
does not focus on one specific substantive trait, the effect of a specific substantive trait 
cannot be measured. As argued by Bolt et al. (2014), despite its usefulness in studying 
response styles, this method will be less useful when the measurement of a substantive 
construct is of interest (Bolt et al. 2014). However, in survey methodology, the validity of 
a substantive construct is usually a concern in surveys. Specifically, survey 
methodologists are particularly interested in how to effectively control for or lessen the 
impact of response styles in order to obtain less biased substantive trait measures. For 
example, Liu and colleagues evaluated whether different forms of response scales (e.g., 
item specific scales vs. agree-disagree scale) can be free of the effect of response style 
(Liu et al. 2015) and found both scale forms are subject to response styles.  
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One way to address the drawbacks of the heterogeneous item approach involves 
the use of latent trait models, which can control and evaluate response styles 
simultaneously. Note that there are multiple statistical methods available to evaluate 
response styles, including a method known as the representative indicators response 
styles means and covariance structure (Thomas et al. 2014), standardized rating scales 
(He et al. 2014) or scale heterogeneity models (Rossi et al. 2001). Among these methods, 
latent trait models are becoming increasingly popular (e.g., Johnson & Bolt 2010; Javaras 
& Ripley 2007; Billiet & McClendon 2000). By including a latent substantive trait 
variable and (a) latent response style factor(s) in the model, response styles can be  
evaluated and controlled at the same time (Bolt et al. 2014; Morren et al. 2011). 
Examples of such models include item response theory models (de Jong, Steenkamp, 
Fox, & Baumgartner, 2008; Johnson & Bolt, 2010), latent class models (e.g., Morren et 
al., 2011), and structural equation models (Billiet & McClendon 2000).  
Despite the advantage of simultaneously evaluating and controlling for response 
styles, the traditional latent trait model can only be used to study a limited number, or 
certain types of response styles – usually just one type (e.g., Liu et al., forthcoming; 
Morren et al., 2011) or two specific types (e.g., ERS and MRS through multiprocess IRT 
model) (Plieninger & Meiser 2014; Böckenholt 2012). This suggests the need for new 
approaches to more comprehensively control for response styles.   
2.1.2 The Use of a Multidimensional IRT Model Including Anchoring Vignette   
The idea of Bolt et al. (2014)’s model is to include both latent substantive trait 
factor and multiple latent response style factors in the model, where the response style 
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factors are indicated by both self-reported measures and vignette questions (see Figure 
2.1). Based on the vignette equivalence (VE) and reporting consistency (RC) assumptions 
of anchoring vignettes (see Chapter 1), the variability in anchoring vignette responses 
only reflects response styles (VE) (Bolt et al. 2014), and the style factors have the same 
influence on both self-reports and vignette questions (RC) (King et al. 2004; Bolt et al. 
2014). See section 2.2 for model details. 
As proposed by Bolt et al. (2014), the inclusion of anchoring vignettes in a 
multidimensional IRT model enables researchers to solve the limitations of prior 
methods. First, unlike the heterogonous-item approach, the presence of anchoring 
vignette questions in this model avoids the frequent confounding effects of response 
styles with substantive traits, and allows the evaluation of the substantive trait (Bolt et al. 
2014). Second, traditional latent trait models can control for only one or two response 
styles, this model, with the inclusion of anchoring vignette items, controls for all types of 
response styles at the individual level (Bolt et al. 2014; Billiet & McClendon 2000; 
Moors 2008; Johnson & Bolt 2010). Third, it can evaluate the assumptions of anchoring 
vignettes, as shown in Bolt et al. (2014). Last, this method, by using a multi-group 
version of this multidimensional IRT model (see 2.3.1), can control for response styles at 
both individual level and at group or country level. 
2.1.3 Goal of this Study  
The multidimensional IRT model proposed by Bolt et al. (2014) separates the 
latent substantive trait and the latent response style factors through the use of anchoring 
vignettes. Importantly, in their paper, Bolt et al. (2014) call for further research to 
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evaluate how well response styles can be controlled by the model. To answer this call, 
this proposal has the following objective, as described in detail below. 
Given that this model can separate the latent substantive trait and response styles, 
one can reasonably assume that after controlling for all different types of response styles, 
the latent substantive trait will be less biased and closer to the true score. However, as 
noted by Plieninger and Meiser (2014), the statistical model itself is “silent” about the 
interpretation of the latent substantive trait variable. In other words, the model itself does 
not inform us whether the latent substantive trait after controlling for response styles is 
closer to the true score. This highlights the need for future studies on how well this model 
controls for response styles. The overall goal of this study is thus to evaluate the 
concurrent validity of this multidimensional IRT model approach, with respect to how 
well it controls for response styles. Specifically, this study has three research questions:  
 Overall, is the latent substantive trait closer to true score, when controlling 
for response styles using anchoring vignettes? 
 Does the concurrent validity of this approach vary by the choice of 
objective benchmarks?  (In this study, I use several objective benchmarks 
as proxies for the true score.) 
 Does the correction of response styles vary by country? 
I apply this validation approach (described in Section 2.3) using existing data 
from the Survey of Health, Ageing and Retirement in Europe (SHARE) in this study 
(Dataset is described in Section 2.4).  
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2.2 Specification of Bolt et al. (2014) Model  
Figure 2.1 provides a conceptual illustration of this multidimentional IRT model 
proposed by Bolt et al. (2014). 
 
 
 
Figure 2. 1 Multidimensional IRT model controlling for response styles. SR1 to SRm are 
self-assessment measures of the same construct (e.g., sub-domains of one construct), and 
Vm+1 to VM are anchoring vignette questions designed to correspond to the self-
assessment questions. There are in total M questions (self-assessments and vignettes 
combined). 
 
The statistical model for Figure 1 is presented as Equation 1. The probability that 
respondent 𝑟  selects response category 𝑘  on item 𝑖  ( 𝑖 = 1, … 𝑚  for self-reports and  
𝑖 = 𝑚 + 1, … 𝑀  for vignettes) can be represented as the multinomial logistic model 
below: 
P(𝑌𝑟𝑖 = k | 𝜃𝑟 , 𝒔𝑟) =
exp (𝑎𝑖𝑘𝜃𝑟 + 𝑠𝑟𝑘 + 𝑐𝑖𝑘)
∑ exp (𝑎𝑖ℎ𝜃𝑟 + 𝑠𝑟ℎ + 𝑐𝑖ℎ)
𝐾
ℎ=1
        (1) 
𝜃 denotes the content / substantive trait level. 
ℎ  denotes all response categories where ℎ = 1, . . . , K . For a five-point Likert 
scale, K=5.  
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𝒔𝑟 = [𝑠𝑟1 , 𝑠𝑟2 , …  𝑠𝑟𝑘 , … , 𝑠𝑟𝐾 ] is a respondent-specific reporting heterogeneity 
vector, which reflects respondent differences in using the response scales. For a five-
point Likert scale,  𝒔𝑟 = [𝑠𝑟1 , 𝑠𝑟2 , …  𝑠𝑟3 , 𝑠𝑟4 , 𝑠𝑟5 ]. 
 𝑐𝑖𝑘 is the intercept parameter, which represents item differences in selecting each 
category (e.g., item “difficulty” ). 
In this model, 𝑎𝑖ℎ  is the slope parameter for 𝜃 . 𝑎𝑖ℎ = 0  for ℎ = 1, . . . , K  (or, 
𝑎𝑖 = [0, 0, 0, 0, 0]) is set for all vignette items, so that only self-assessments are used to 
define the content latent variable, 𝜃 . As described in Bolt et al. (2014),  𝑎𝑖 =
[−2, −1, 0, 1, 2] is set for all self-rating items, which is a common assumption in analyses 
of polytomous IRT models (See Bolt et al. (2014)).  
The VE assumption is made by having only the latent response style factors 
influence the vignette items (e.g., only 𝑠𝑟𝑘  and 𝑐𝑖𝑘  relates with the vignette items, as 
shown in Figure 2.1 and Model 1). The RC assumption is made by fixing the response 
style parameters the same across self-assessments and vignette items (e.g., 𝑠𝑟𝑘 does not 
differ by items in Equation 1).  
To estimate this model, following Bolt et al. (2014), a Bayesian framework is 
used as it is  highly flexible and can deal with the high dimensionality of this model (Bolt 
et al. 2014). Unlike the frequentist approach, Bayesian estimation considers the model 
parameters to be random, instead of fixed. Therefore, Bayesian methods use both the 
prior distributions for the model parameters and the data to estimate the model results – 
the posterior probability distributions, which reflect the probability distribution of the 
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unknown random parameters, conditional on the evidence obtained from the survey data 
(Kaplan 2012). 
2.3 The Proposed Validation Approach 
2.3.1 Multi-group multidimensional IRT model 
 
First I use the multi-group multidimensional IRT model on a cross-cultural 
dataset following Bolt et al. (2014). The model is specified as below (Model 2), which 
adds group or country-level effects into the multidimensional IRT model (Model 1), 
where  𝑗 represents country. 
P(𝑌𝑟𝑖(𝑗) = k | 𝜃𝑟(𝑗), 𝒔𝑟(𝑗)) =
exp (𝑎𝑖𝑘𝜃𝑟(𝑗) + 𝑠𝑟𝑘(𝑗) + 𝑐𝑖𝑘)
∑ exp (𝑎𝑖ℎ𝜃𝑟 + 𝑠𝑟ℎ + 𝑐𝑖ℎ)
𝐾
ℎ=1
                                 (2) 
where the distribution of the latent 𝜃 and response style traits 𝑠𝑟𝑘 are assumed to differ 
both at the individual and the country levels. Specifically, this model assumes 
“invariance” of the item category intercepts (𝑐𝑖𝑘) across countries and a “constant within-
country covariance matrix of the latent traits” (Bolt et al. 2014). This is reflected in the 
Bayesian approach (see section 2.3.3) by estimating the mean vectors for the latent 𝜃 and 
response style factors at the country level.  
 
2.3.2 Validation model approach 
 
To validate the use of this model in response style-control, I use several 
benchmarks to validate the latent substantive trait variable in the multidimensional IRT 
model (a validation model), specifically I compare the concurrent validity between the 
model with vignette questions (see Figure 2.2b) and the model without vignette 
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questions
3
 (see Figure 2.2a). This approach of including benchmark for validity 
measurement has been applied in many previous studies (Kam & Zhou 2014; Billiet & 
McClendon 2000). Different from prior work, the novelty of this research lies in the 
validity of response-style control using this multidimensional IRT model approach. 
As shown in Figure 2.2, the overall validation model contains equation 2 and the 
correlation between the substantive trait (𝜃) and the benchmarks (𝐵), as indicated by 
equation 3.  
𝑐𝑜𝑟𝑟(𝜃, 𝐵) =
𝑐𝑜𝑣(𝜃, 𝐵)
𝜎𝜃𝜎𝐵
               (3) 
My hypothesis is that the model fit is better in the model with anchoring vignettes.  
The correlation between 𝜃 and the benchmark in the model with vignettes is expected to 
be higher than in the model without vignettes. 
                                                 
3
 This model in Figure 2.2a differs from Model 1 (which assumes no response style heterogeneity across 
respondents) in Bolt et al. (2014). Although it does not include latent response style factors, Bolt et al. 
(2014)’s Model 1 still includes anchoring vignettes and estimates the item category intercept associated 
with the vignettes. The current model in Figure 2.2a is a more parsimonious model which excludes 
anchoring vignettes.  
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(2.2a) (2.2b) 
Figure 2. 2 Validation models to evaluate the concurrent validity of the multidimensional IRT model. The correlation coefficients between 𝜃 and 𝐵 
in the two models are compared based on their 95% credible intervals.  
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2.3.3 A Bayesian Estimation Algorithm  
 
To estimate the multidimensional IRT model, following Bolt et al. (2014), a Bayesian 
estimation approach
 
was used with Markov chain Monte Carlo (MCMC)
 
simulation through 
Gibbs sampling.  
 
For the multidimensional IRT model where anchoring vignettes are used to control for all 
types of response styles, the priors for the parameters are set the same as Bolt et al. (2014)’s 
paper.  𝑐𝑖𝑘 ~ 𝑁𝑜𝑟𝑚𝑎𝑙(0,5) is assigned as priors for the item category intercept. 
For response scales with five response categories, following Bolt et al. (2014),  
𝜃𝑟(𝑗) = [𝜃𝑟(𝑗), 𝑠𝑟(𝑗)1, 𝑠𝑟(𝑗)2, 𝑠𝑟(𝑗)3, 𝑠𝑟(𝑗)4, 𝑠𝑟(𝑗)5] 
𝜃𝑟(𝑗)~ 𝑀𝑢𝑙𝑡𝑖𝑁𝑜𝑟𝑚𝑎𝑙(𝜇𝑗, ∑) 
where 
𝜇𝑗  ~ 𝑀𝑢𝑙𝑡𝑖𝑁𝑜𝑟𝑚𝑎𝑙(0, 𝐼6×6), and  ∑
−1~ 𝑊𝑖𝑠ℎ𝑎𝑟𝑡(41𝐼3×3, 40) 
 
which indicates that each country differs in terms of their mean latent substantive trait, 𝜃, and the 
propensity to select each category (five in total).  
Parameters were estimated using the software WinBUGS 1.4. Correlations between 
models were compared based on the 95% credible intervals. For each model, I simulated two 
chains with different initial values for each of the parameters. Simulated chains were carried out 
using at least 10,000 iterations following 5000 burn-in iterations. Multiple diagnostics were used 
to examine the convergence conditions, including Gelman and Rubin’s diagnostics.   
 
22 
 
2.4 Application of the Validation Approach Using Existing Dataset 
To apply the validation approach, I use an existing cross-cultural health survey dataset 
from the first wave of the Survey of Health, Ageing and Retirement in Europe (SHARE; Alcser, 
Avendano, et al., 2005; Alcser, Benson, et al., 2005; Börsch-Supan et al., 2013) collected in 
2004–2005. SHARE is selected for the following two reasons: 1) it not only collects self-
assessments and vignettes data on different health domains, but also includes a comprehensive 
set of objective measures on these domains (as given in detail below), and 2) with data from 
multiple countries available, it provides a good data source for cross-country response-style 
evaluations and control. Controlling for country-level response style is important because 
response styles have been found to vary across cultures, and ignoring this phenomena may 
confound substantial cross-cultural differences, thus leading to biased results (Harzing et al. 
2012; Mottus et al. 2012). In summary, with SHARE data, this study can examine whether the 
latent substantive trait variable is closer to the benchmark measure (obtained from objective 
measures in the survey) when controlling for response style than when not. 
2.4.1 Self-Assessments and Vignettes Data in SHARE 
SHARE is a cross-national biennial survey of individuals in Europe who are 50 and over. 
The SHARE vignette questionnaire was administered to a subsample
4
 through a self-
administered paper and pencil questionnaire (see Appendix 2.1 for a list of anchoring vignette 
questions asked in SHARE). In the vignette questionnaire, respondents were asked both self-
assessment questions and vignettes on six health domains: mobility, cognition, pain, sleep, 
breathing and emotional health. For both self-assessments and vignette questions, a five-point 
                                                 
4 Respondents who completed vignette questionnaire also completed the main SHARE questionnaire. 
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response scale from none to extreme was used to rate problems and difficulties they experienced 
in last 30 days. After each self-assessment question, respondents are asked three vignette 
questions on the same health domain.  Respondents are asked to rate the vignette questions as if 
they were rating for themselves. In this analysis, I use five domains in analysis – mobility, pain, 
sleep, breathing and emotional health, leaving to a total of five self-assessment questions and 
fifteen vignette questions.   A test of the measurement model using the self-assessment questions 
shows that these domains load on the same latent variable. 
In total, respondents from eight countries were assigned to complete the vignette 
questionnaire. The total sample size is 4544, with respective sample sizes by country as below: 
Germany (n = 508), Sweden (n = 417), the Netherlands (n = 538), Spain (n = 464), Italy (n = 
445), France (n = 885), Greece (n = 720) and Belgium (n = 567). In the analysis, to make sure all 
models being compared have the same sample size, I removed the observations with missing 
data on any analyzed variables. The sample size for each country used in the analysis is as 
below:  Germany (n = 472), Sweden (n = 355), the Netherlands (n = 483), Spain (n = 428), Italy 
(n = 382), France (n = 742), Greece (n = 640) and Belgium (n = 512). 
 
2.4.2 Selected Benchmark Measures 
 
Seven separate benchmark variables were selected (see Table 2.4), which include 
respondents’ physical test result – in particular, grip strength, and respondents’ responses to 
factual questions. Grip strength has been widely used as an objective measure to validate health 
(Spiegel et al. 1988; Jürges 2007). It was measured by trained interviewers with a dynamometer 
(Alcser, Benson, et al., 2005). Two measurements were recorded for each hand. In the study, I 
24 
 
used a generated variable indicating the maximum of the four outcomes for each respondent
5
. 
The other benchmarks were constructed using factual questions in SHARE, such as “In the last 
month, have you cried at all?”, using a “Yes / No” scale. These characteristics differ from the six 
subjective self-assessment questions as they use a “Yes / No” scale whereas self-assessment uses 
a five-point Likert rating scale (e.g., from None to Extreme). This indicates that such questions 
are unlikely to be subject to response styles influencing the subjective self-assessment questions, 
such as ERS and MRS. Although such scales can be subject to ARS, given that these questions 
are straightforward factual questions, it is reasonable to believe that response style is less an 
issue for these items than for the subjective self-rating questions (Sigelman et al. 1981). To 
illustrate how well this method controls for response styles, I describe the results of two 
benchmarks (i.e., grip strength and the number of limitations with activities of daily living: 
ADL) in detail. More information on the other benchmark measures can be found in Table 2.4 
and Appendix 2.2 and 2.3.   
The validation approach as described in Section 2.3 was applied in this dataset to 
evaluate whether the use of anchoring vignettes in SHARE can effectively control for response 
styles. 
2.5 Results 
As shown in Tables 2.1 and 2.2, I first examined the distributions of the self-assessment 
question (i.e., percentage of reported moderate to extreme health problems) and the means of the 
benchmarks by country for each domain. I also ranked each country’s health levels, where a 
smaller number in the rank orders indicates better health. Table 2.2 shows that Germany and 
                                                 
5
 It is known that grip strength differs by gender and age. I checked the gender and age distributions across 
countries. They are in general comparable across countries.  
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Sweden have similar means for most of the health benchmarks. We would expect they would 
report similarly in the self-assessment questions. However, as shown in Table 2.1, their self-
reported health differ greatly for the pain, sleep and emotional health domains. Another 
counterintuitive result is that Sweden ranks better than Spain, Italy and France for all the health 
benchmarks. Swedish respondents, however, report worse health for breath, mobility and 
emotional health domains.   This inconsistencies between objective health and self-reports could 
likely be caused by response styles in reporting. This highlights the importance to address 
response styles in research.  
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Table 2. 1 Percentage and rank orders of reported moderate to extreme health problems on self-rated questions by health domain and 
country. 
 
Pain Sleep Mobility  Breath Emotional health 
 
% Rank % Rank % Rank % Rank % Rank 
Germany 37.2 7 30.7 4 26.1 8 13.2 6 20.2 3 
Sweden  17.5 2 13.1 1 22.9 6 30.9 8 27.8 8 
Netherlands 17.4 1 22.2 3 14.6 2 6.0 1 8.6 1 
Spain 36.2 6 30.7 4 26.1 7 9.6 3 25.2 6 
Italy 32.1 5 32.1 6 19.0 5 9.6 4 22.7 5 
France 38.1 8 40.9 8 17.4 3 16.8 7 21.4 4 
Greece 29.6 3 17.6 2 9.4 1 8.3 2 27.2 7 
Belgium 31.8 4 37.3 7 17.6 4 11.1 5 17.7 2 
Note: a smaller number in rank indicates better health.  
Table 2. 2 Mean and rank orders of selected benchmarks by country. 
 
Max. of grip strength measure ADL Charlson index # of symptoms Mobility limitations IADL EURO-D 
 
% Rank % Rank % Rank % Rank % Rank % Rank % Rank 
Germany 36.9 2 0.1 3 1.3 4 1.4 3 1.2 4 0.1 1 1.8 3 
Sweden 36.1 3 0.1 4 1.2 3 1.5 5 0.9 2 0.1 4 1.8 2 
Netherlands 37.4 1 0.1 2 1.0 1 1.0 1 0.8 1 0.1 3 1.6 1 
Spain 29.2 8 0.1 6 1.5 6 1.7 8 1.8 8 0.3 8 2.7 6 
Italy 31.6 7 0.1 5 1.4 5 1.6 6 1.3 7 0.2 5 2.7 8 
France 33.2 6 0.2 7 1.5 8 1.6 7 1.3 6 0.2 7 2.7 7 
Greece 33.5 5 0.1 1 1.2 2 1.1 2 1.1 3 0.1 2 2.2 4 
Belgium 35.3 4 0.2 8 1.5 7 1.4 4 1.3 5 0.2 6 2.3 5 
Note: a smaller number in rank indicates better health.  ADL refers to the number of limitations with activities of daily living. IADL 
refers to number of limitations with instrumental activities of daily living.  
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Table 2. 3 Model fit results.  
                     Model DIC 
1. Without Vignettes (Figure 2a) 43,438.3 
2. With Vignettes (Figure 2b) 177,697 
  
 
Table 2.3 shows the model fit results. Based on the deviance information criterion (DIC), 
unexpectedly, Model 1 is superior to Model 2 and fit the data better.  
 
Table 2. 4 Correlation estimates between 𝜃 and 𝐵 for the models with and without vignettes. 
Model Without Vignettes (Figure 2a) With Vignettes (Figure 2b) 
Benchmark 
Correlation 
Estimates between 𝜃 
and 𝐵 
95% Credible 
Interval 
Correlation 
Estimates 
between 𝜃 
and 𝐵 
95% 
Credible 
Interval 
Maximum grip 
strength -0.24 (-0.26, -0.23) -0.22 (-0.23, -0.20) 
ADL 0.22 (0.21, 0.24) 0.17 (0.16, 0.19) 
Charlson index 0.34 (0.32, 0.35) 0.27 (0.25, 0.29) 
# of symptoms 0.46 (0.44, 0.47) 0.33 (0.32, 0.35) 
Mobility limitations 0.42 (0.41, 0.43) 0.32 (0.31, 0.34) 
IADL 0.23 (0.22, 0.23) 0.18 (0.16, 0.19) 
Depression EURO-D 
0.46 (0.45, 0.47) 0.35 (0.34, 0.37) 
Note. Sample size is 4014. 95% Credible Interval, where the probability that the parameter lies in 
this particular interval is 95%. ADL, limitations with activities of daily living; IADL, limitations 
with instrumental activities of daily living.  
 
For the seven benchmark criteria used to evaluate which model can better control for RS, 
surprisingly, contrary to our hypothesis, for all the criteria used, the correlation between 𝜃 
(higher number of 𝜃 indicates more health problems or worse health) and the benchmark criteria 
in the model with vignettes (Model 2) are lower than in the model without vignettes (Model 1) 
(See Table 2.4). For each criterion, the result is significant given that there is no overlap between 
the two 95% credible intervals. This suggests that adding the vignettes does not necessarily bring 
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latent health closer to the benchmarks. In other words, the use of anchoring vignettes in this 
multidimensional IRT model does not seem to effectively control for response styles in the 
SHARE data.  
To better understand why adding the vignettes in this model did not effectively control 
for RS, I examined the correlations between the latent variables, as shown in Table 2.5. These 
correlations are based on 10,000 post burn-in iterations for Model 2. Ideally, if the RC and VE 
are not violated, we would expect to see no correlation between RS tendencies and 𝜃, since 
vignettes are designed to only reflect RS tendencies but not any of the substantive trait.  
However, unlike Bolt et al. (2014), we see that the response style tendencies are correlated with 
the substantive trait – 𝜃: The correlation between 𝜃 and 𝑠1 is 0.52, and it shows a general 
decreasing pattern from the first category (𝑠1) to the last category (𝑠5).  This shows that 
respondents with worse perceived health (higher 𝜃) are more likely to select the first two 
response categories – “none” and “mild”. This reflects the way respondents rate for the vignette 
questions – for a given vignette person, those with poor health tend to rate the vignette as having 
better health and those with very good health tend to rate the vignette as having worse health. 
This implies that, when rating the vignette questions, respondents may use themselves as a 
reference point in evaluating others. It seems that a comparison-based contrast effect (Schwarz & 
Bless 1992) takes place here, where respondents compare the vignette questions with their own 
health. This reveals the VE assumption violation in the SHARE data, which assumes that 
respondents, no matter background, view the vignette persons in the same way.  
As expected, the correlation between RS tendencies for adjacent categories (e.g., between 
𝑠1 and 𝑠2) is positive and high, suggesting that if respondents have high propensity to select the 
first category, they also have a high propensity to select the second category. Consequently, 
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respondents with a high propensity to select the first category are less likely to select the last two 
categories, with the correlations between  𝑠1 and 𝑠4, 𝑠1 and 𝑠5 being negative. Similar patterns 
were found for other categories.  
Table 2. 5 Respondent-level correlation estimates among health and response styles.  
Variable 𝜃 𝑠1 𝑠2 𝑠3 𝑠4 𝑠5 
𝜃       
𝑠1 0.54      
𝑠2 0.32 0.73     
𝑠3 -0.09 0.02 0.45    
𝑠4 -0.42 -0.58 -0.32 0.43   
𝑠5 -0.39 -0.64 -0.61 -0.09 0.67  
Note.  𝜃 is the latent health problems, where higher 𝜃 indicates worse health.  𝑠1 to 𝑠5 indicates 
the propensity to select the first (None) to the fifth (Extreme difficulty) categories.  
 
2.3A 
 
 
 
 
2.3B 
 
Figure 2. 3 Comparison of latent health across countries before and after adjustments using 
anchoring vignettes in relation to negative grip strength (A) and ADL (B). 
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Figures 2.3A and 2.3B show the standardized mean latent health before and after 
adjustments using anchoring vignette in comparison with the objective measures: the grip 
strength and ADL. The grip strength and ADL measures are standardized with mean of 0 and a 
standard deviation of 1. Given that the correlation between latent health and grip strength is 
negative (where a higher number for latent health indicates worse health and higher grip strength 
indicates better health), I multiplied grip strength by -1in Figure 2.3A so that higher numbers for 
all three measures indicate worse health.  In general, Figure 2.3 shows that the effects of the RS 
control using anchoring vignettes vary by country. In Figure 2.3A, for Germany, there is no 
difference between the model with vignettes and the model without. For some countries like 
Greece, the adjusted health mean is closer to the benchmark. For some other countries like 
Netherlands and France, however, the adjusted latent health deviates more from the grip strength 
benchmark. In Figure 2.3B, it shows that the pattern of the latent health before adjustment 
matches closely with the ADL benchmark, while the adjusted latent health deviates from the 
benchmark. Similar patterns were found for other benchmarks (see Appendix 2.3).  
To further evaluate whether the validity of this method is heterogeneous across countries, 
I replicated the same validation approach for each country separately. Results are shown in Table 
2.6. Similar as we see in Table 2.4, it shows that for each country and all seven benchmarks, the 
correlation between 𝜃 and the benchmark is lower in the model with vignettes, indicating that 
vignettes are not effectively controlling for RS for individuals in each country.   
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Table 2. 6  Model comparison results for each country.  
Model Without Vignettes (Figure 2a) With Vignettes (Figure 2b) 
Benchmark 
Correlation 
Estimates 
between 𝜃 
and 𝐵 
95% Credible 
Interval 
Correlation 
Estimates 
between 𝜃 
and 𝐵 
95% 
Credible 
Interval 
Germany (n=472) 
    
Maximum grip strength -0.18 (-0.22, -0.13) -0.17 
(-0.22, -
0.12) 
ADL 0.37 (0.33, 0.40) 0.31 (0.27, 0.36) 
Charlson index 0.43 (0.39, 0.47) 0.30 (0.25, 0.35) 
# of symptoms 0.38 (0.34, 0.41) 0.34 (0.29, 0.38) 
Mobility limitations 0.18 (0.14, 0.22) 0.17 (0.12, 0.21) 
IADL 0.21 (0.17, 0.24) 0.19 (0.14, 0.23) 
Depression EURO-D 0.45 (0.41, 0.49) 0.33 (0.28, 0.37) 
     
Sweden (n=355) 
    
Maximum grip strength -0.27 (-0.32, -0.21) -0.25 
(-0.32, -
0.18) 
ADL 0.25 (0.20, 0.30) 0.21 (0.14, 0.27) 
Charlson index 0.48 (0.43, 0.52) 0.43 (0.37, 0.48) 
# of symptoms 0.39 (0.35, 0.44) 0.32 (0.26, 0.38) 
Mobility limitations 0.17 (0.12, 0.22) 0.15 (0.09, 0.21) 
IADL 0.28 (0.23, 0.32) 0.23 (0.18, 0.29) 
Depression EURO-D 0.50 (0.45, 0.54) 0.43 (0.37, 0.49) 
     
Netherlands (n = 483) 
    
Maximum grip strength -0.19 (-0.24, -0.14) -0.21 
(-0.27, -
0.16) 
ADL 0.29 (0.24, 0.34) 0.22 (0.17, 0.27) 
Charlson index 0.42 (0.38, 0.46) 0.28 (0.22, 0.33) 
# of symptoms 0.40 (0.36, 0.44) 0.31 (0.27, 0.36) 
Mobility limitations 0.23 (0.19, 0.26) 0.17 (0.13, 0.21) 
IADL 0.22 (0.17, 0.26) 0.19 (0.15, 0.24) 
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Depression EURO-D 0.42 (0.38, 0.47) 0.21 (0.16, 0.27) 
     
Spain (n = 428) 
    
Maximum grip strength -0.32 (-0.36, -0.28) -0.26 
(-0.31, -
0.21) 
ADL 0.45 (0.42, 0.49) 0.37 (0.32, 0.42) 
Charlson index 0.51 (0.47, 0.54) 0.41 (0.36, 0.45) 
# of symptoms 0.53 (0.50, 0.56) 0.44 (0.39, 0.49) 
Mobility limitations 0.26 (0.22, 0.29) 0.22 (0.18, 0.27) 
IADL 0.29 (0.25, 0.32) 0.24 (0.20, 0.29) 
Depression EURO-D 0.52 (0.49, 0.55) 0.44 (0.39, 0.48) 
     
Italy (n = 382) 
    
Maximum grip strength -0.29 (-0.34, -0.24) -0.18 
(-0.24, -
0.12) 
ADL 0.34 (0.30, 0.38) 0.23 (0.18, 0.28) 
Charlson index 0.48 (0.44, 0.51) 0.31 (0.25, 0.36) 
# of symptoms 0.48 (0.45, 0.52) 0.29 (0.24, 0.34) 
Mobility limitations 0.18 (0.15, 0.22) 0.08 (0.03, 0.13) 
IADL 0.25 (0.21, 0.28) 0.13 (0.07, 0.17) 
Depression EURO-D 0.53 (0.49, 0.56) 0.37 (0.31, 0.42) 
     
France (n = 742) 
    
Maximum grip strength -0.25 (-0.29, -0.22) -0.21 
(-0.25, -
0.17) 
ADL 0.34 (0.31, 0.37) 0.27 (0.23, 0.31) 
Charlson index 0.45 (0.42, 0.48) 0.31 (0.27, 0.35) 
# of symptoms 0.40 (0.37, 0.43) 0.29 (0.25, 0.33) 
Mobility limitations 0.27 (0.24, 0.30) 0.19 (0.15, 0.23) 
IADL 0.22 (0.19, 0.26) 0.16 (0.12, 0.20) 
Depression EURO-D 0.48 (0.45, 0.51) 0.32 (0.28, 0.36) 
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Greece (n = 640) 
    
Maximum grip strength -0.27 (-0.31, -0.22) -0.24 
(-0.29, -
0.19) 
ADL 0.26 (0.22, 0.30) 0.21 (0.16, 0.26) 
Charlson index 0.40 (0.36, 0.43) 0.33 (0.29, 0.38) 
# of symptoms 0.37 (0.34, 0.41) 0.32 (0.28, 0.37) 
Mobility limitations 0.22 (0.19, 0.25) 0.20 (0.15, 0.24) 
IADL 0.22 (0.18, 0.26) 0.20 (0.16, 0.24) 
Depression EURO-D 0.39 (0.35, 0.43) 0.33 (0.28, 0.38) 
     
Belgium_French (n = 512) 
    
Maximum grip strength -0.21 (-0.25, -0.16) -0.23 
(-0.28, -
0.18) 
ADL 0.33 (0.29, 0.37) 0.24 (0.19, 0.28) 
Charlson index 0.46 (0.42, 0.50) 0.33 (0.28, 0.38) 
# of symptoms 0.39 (0.35, 0.43) 0.32 (0.27, 0.36) 
Mobility limitations 0.19 (0.14, 0.23) 0.14 (0.09, 0.19) 
IADL 0.22 (0.18, 0.27) 0.18 (0.13, 0.23) 
Depression EURO-D 0.43 (0.39, 0.47) 0.35 (0.30, 0.40) 
Note. ADL, limitations with activities of daily living; IADL, limitations with instrumental 
activities of daily living.  
 
   
2.6 Discussion 
Using data from the Survey of Health, Ageing and Retirement in Europe (SHARE), this 
study examined whether a newly proposed IRT model using anchoring vignettes can effectively 
disentangle the response styles and respondents’ actual perceptions. Results from this study 
indicate that this method does not necessarily control for response styles in SHARE, and the 
adjusted latent health measures do not seem to be closer to the objective benchmarks. Consistent 
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results were found for all the benchmarks selected and for each of the eight countries. The reason 
for why vignettes failed in controlling for response styles in SHARE may be due to the violation 
of VE assumption. It is shown that respondents with different health backgrounds tend to view 
the vignettes differently – those with poor health tend to rate vignette people as having less 
health problems (contrast effect). This also highlights the difficulties to construct anchoring 
vignettes that reveals the same information to each respondent (or meet VE assumption). This 
research has general implications for the cautious use anchoring vignettes and highlights the 
importance of the design aspects of vignettes, which may greatly influence the validity of the 
anchoring vignette approach. 
It is important to note that this study is limited in several ways. First, the use of SHARE 
restricts the proposed study to the evaluations of up to three vignettes.  In practical applications, 
however, some studies may have more than 3 vignette items, such as 5 or 7 vignette items, like 
World Health Survey (WHS).  Future studies can evaluate the effects of using more than 3 
vignette items.  Second, the objective measures of SHARE data in this proposal contain both 
physical measures and self-report measures to factual questions. It is noted that the self-reported 
questions may contain measurement error, such as ARS. However, these are straightforward 
objective questions (e.g., whether has been diagnosed with certain disease), which have been 
reported as having good agreement with medical records data in general (Harlow & Linet 1989; 
Kilbourne et al. 2017). It is thus reasonable to assume that these questions are of better quality 
than subjective question. In addition to the lower possibility of response styles than self-
assessment questions, all seven benchmarks used in this research (including the physical tests of 
grip strength), lead to consistent results.  
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There are several areas where additional research is needed. First, as seen in this paper, 
the success of this model and its validity may largely depend on the assumptions underlying the 
use of anchoring vignette questions (King et al. 2004; Peracchi & Rossetti 2013), which can be 
violated in various ways (Bago d’Uva et al. 2011; Kapteyn et al. 2011; Rice et al. 2011). In light 
of this possibility, simulation studies are essential to evaluate the concurrent validity of this 
model under the violations of RC and / or VE. Second, future research should further develop 
and improve this model, and also evaluate alternative latent trait models using anchoring vignette 
to control for response styles. One potential way to improve this model is to allow the parameters 
of the response style latent factors to differ across different domains. As for the evaluation of 
alternative models, for example, one can replace the latent response style factors in the 
multidimensional IRT model with a latent class variable which classifies respondents into 
different response style types. Similar models, although without the use of anchoring vignettes, 
are reported in previous literature to study response styles with a latent class response style 
variable (Gollwitzer, Eid, & Jurgensen, 2005; Moors, 2003). Third, the traditional method for 
analyzing anchoring vignette data is the hierarchical ordered probit (HOPIT) model, which uses 
anchoring vignettes to investigate where respondents’ anchoring points (cut-points) lie on the 
continuum of the true state, in order to control for different usage of response scales. HOPIT and 
the multidimensional IRT model differ in many ways. For example, HOPIT model depends more 
on the covariates used to model the true latent health and underlying cut-points for the response 
scales. Each sub-domain (e.g., pain) can be corrected using the HOPIT model. The 
multidimensional IRT model, on the other hand, does not depend on covariates, and works better 
correcting a latent construct with several sub-domains. No studies so far have compared the two 
models. It is also unclear which of the two models can more effectively control for response 
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styles. Future studies can compare the validity of HOPIT model and the multidimensional IRT 
model. Fourth, little is known about the effect of different survey designs (e.g., different question 
orders) on vignettes. Previous studies of context effects on vignettes have focused only on the 
U.S. population (e.g., Buckley, 2008; Hopkins & King, 2010), while anchoring vignettes are 
commonly applied to cross-national comparisons. Future studies can extend this to cross-cultural 
surveys and explore better design options for vignette questions. For example, researchers can 
evaluate different designs of vignette introductions (e.g., emphasize respondents to follow the 
RC assumptions or not), randomize the order of self-reported questions (e.g., before and after the 
vignette items), experiment on the number and descriptions of vignettes and examine other 
design options, such as using pictures or videos instead of verbal descriptions for vignettes, in a 
cross-cultural survey context. In Chapter 3 and 4, I further evaluate the use of pictures as an 
alternative approach to verbal vignettes. Such research can shed light on improving the future 
design of anchoring vignettes.  
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Appendix 2. 1 Self-Assessment and Vignette Questions in SHARE Data 
Self-assessment questions and vignette questions on six health domains in SHARE. 
Pain  
 Self-assessment question  
  Overall, in the last 30 days, how much pain or bodily aches did you 
have?  
 
 Corresponding Vignette items  
  [Paul] has a headache once a month that is relieved after taking a pill. 
During the headache he can carry on with his day-to-day affairs. Overall, 
in the last 30 days, how much pain or bodily aches did [Paul] have? 
Low Pain 
  [Henry] has pain that radiates down his right arm and wrist during his 
day at work. This is slightly relieved in the evenings when he is no 
longer working on his computer. Overall, in the last 30 days, how much 
pain or bodily aches did [Henry] have? 
Medium 
Pain 
  [Charles] has pain in his knees, elbows, wrists and fingers, and the pain 
is present almost all the time. Although medication helps, he feels 
uncomfortable when moving around, holding and lifting things. Overall, 
in the last 30 days, how much pain or bodily aches did [Charles] have? 
High 
Pain 
 Response Scale for both the self-assessment questions and vignette items:  
  None       Mild           Moderate          Severe            Extreme  
Sleep  
 Self-assessment question  
  In the last 30 days, how much difficulty did you have with sleeping such 
as falling asleep, waking up frequently during the night or waking up too 
early in the morning? 
 
 Corresponding Vignette items  
  [Alice] falls asleep easily at night, but two nights a week she wakes up in 
the middle of the night and cannot go back to sleep for the rest of the 
night. In the last 30 days, how much difficulty did [Alice] have with 
sleeping, such as falling asleep, waking up frequently during the night or 
waking up too early in the morning? 
Low 
  [Maria] takes about two hours every night to fall asleep. She wakes up 
once or twice a night feeling panicked and takes more than one hour to 
fall asleep again. In the last 30 days, how much difficulty did [Maria] 
have with sleeping, such as falling asleep, waking up frequently during 
the night or waking up too early in the morning? 
Medium 
  [Karen] wakes up almost once every hour during the night. When he 
wakes up in the night, it takes around 15 minutes for her to go back to 
sleep. In the morning she does not feel well-rested. In the last 30 days, 
how much difficulty did [Karen] have with sleeping such as falling 
asleep, waking up frequently during the night or waking up too early in 
the morning? 
High 
 Response Scale for both the self-assessment questions and vignette items:  
  None       Mild           Moderate          Severe            Extreme  
Mobility  
 Self-assessment question  
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  Overall, in the last 30 days, how much of a problem did you have with 
moving around? 
 
 Corresponding Vignette items  
  [Rob] is able to walk distances of up to 200 metres without any problems 
but feels tired after walking one kilometre or climbing more than one 
flight of stairs. He has no problems with day-to-day activities, such as 
carrying food from the market. Overall, in the last 30 days, how much of 
a problem did [Rob] have with moving around? 
Low 
  [Kevin] does not exercise. He cannot climb stairs or do other physical 
activities because he is obese. He is able to carry the groceries and do 
some light household work. 
Overall, in the last 30 days, how much of a problem did [Kevin] have 
with moving around? 
Medium 
  [Tom] has a lot of swelling in his legs due to his health condition. He has 
to make an effort to walk around his home as his legs feel heavy. 
Overall, in the last 30 days, how much of a problem did [Tom] have with 
moving around? 
High 
 Response Scale for both the self-assessment questions and vignette items:  
  None       Mild           Moderate          Severe            Extreme  
Breath  
 Self-assessment question  
  In the last 30 days, how much of a problem did you have because of 
shortness of breath? 
 
 Corresponding Vignette items  
  [Mark] has no problems with walking slowly. He gets out of breath 
easily when climbing uphill for 20 meters or a flight of stairs. In the last 
30 days, how much of a problem did [Mark] have because of shortness 
of breath? 
Low 
  [Paul] suffers from respiratory infections about once every year. He is 
short of breath 3 or 4 times a week and had to be admitted in hospital 
twice in the past month with a bad cough that required treatment with 
antibiotics. In the last 30 days, how much of a problem did [Paul] have 
because of shortness of breath? 
Medium 
  [Henry] has been a heavy smoker for 30 years and wakes up with a 
cough every morning. He gets short of breath even while resting anddoes 
not leave the house anymore. He often needs to be put on oxygen. In the 
last 30 days, how much of a problem did [Henry] have because of 
shortness of breath? 
High 
 Response Scale for both the self-assessment questions and vignette items:  
  None       Mild           Moderate          Severe            Extreme  
Affect  
 Self-assessment question  
  Overall, in the last 30 days, how much of a problem did you have with 
feeling sad, low, or depressed? 
 
 Corresponding Vignette items  
  [Karen] enjoys her work and social activities and is generally satisfied Low 
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with her life. She gets depressed every 3 weeks for a day or two and 
loses interest in what she usually enjoys but is able to carry on with her 
day-to-day activities. 
Overall, in the last 30 days, how much of a problem did [Karen] have 
with feeling sad, low or depressed? 
  [Maria] feels nervous and anxious. She worries and thinks negatively 
about the future, but feels better in the company of people or when doing 
something that really interests her. When she is alone she tends to feel 
useless and empty. Overall, in the last 30 days, how much of a problem 
did [Maria] have with feeling sad, low or depressed? 
Medium 
  [Anna] feels depressed most of the time. She weeps frequently and feels 
hopeless about the future. She feels that she has become a burden on 
others and that she would be better dead. Overall, in the last 30 days, 
how much of a problem did [Anna] have with feeling sad, low or 
depressed? 
High 
 Response Scale for both the self-assessment questions and vignette items:  
  None       Mild           Moderate          Severe            Extreme  
Note: Vignette questions have the same response categories as the self-assessment 
question. They both have the same question wording – for example, it asks “Overall, in 
the last 30 days, how much of a problem did [FILL] have with feeling sad, low or 
depressed?” for all questions within that domain. The order of the vignette questions are 
randomized in the questionnaire. 
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Appendix 2. 2 Description of the benchmarks. 
Grip strength  
 
Respondent's handgrip strength is measured using dynamometer, where respondents are asked to press as 
hard as they can. The. Multiple measurements were taken, and the maximum one is recorded.  
 
The Charlson index 
The Charlson index is a weighted health index that considers the number and the seriousness of comorbid 
diseases developed by individuals (Charlson et al. 1987). The assigned weights for diseases using 
SHARE data are presented in the table below, which follows Charlson et al. (1987). The constructed 
Charlson index is highly correlated with the number of chronic condition index, as provided by SHARE.  
 
Table. Charlson index construction.  
Assigned weight for disease Conditions 
1 Heart attack / Heart trouble or angina, chest pain during exercise 
High blood pressure or hypertension 
High blood cholesterol 
A stroke or cerebral vascular disease 
Diabetes or high blood sugar 
Chronic lung disease 
Asthma 
Arthritis, including osteoarthritis, or rheumatism 
Osteoporosis 
Stomach or duodenal ulcer, peptic ulcer 
Parkinson disease 
Peripheral vascular disease 
2 Hemiplegia 
Kidney cancer 
Any other tumor 
3 Liver cancer 
 
Other benchmarks 
 
All other benchmarks are existing indexes provided by SHARE (See http://www.share-
project.org/fileadmin/pdf_documentation/SHARE_release_guide_6-0-0.pdf for more information). 
Detailed descriptions for each benchmark is presented below:  
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ADL and IADL  
Both the Activities of Daily Living (ADL) the Instrumental Activities of Daily Living (IADL) 
are constructed based on question PH049_ in SHARE questionnaire, which includes a total of 6 
ADL and 7 IADL activities. Responses were coded as 0 or 1 for each activity and summed to 
give a total ADL / IADL score. Question PH049_ is copied below. The first six activities are 
ADL activities and activities seven to thirteen are IADL activities.  
 
PH049_  
Please look at card 10. Here are a few more everyday activities. Please tell me if you have any 
difficulty with these because of a physical, mental, emotional or memory problem. Again 
exclude any difficulties you expect to last less than three months. (Because of a health or 
memory problem, do you have difficulty doing any of the activities on card 10?) 
1. Dressing, including putting on shoes and socks  
2. Walking across a room  
3. Bathing or showering 
4. Eating, such as cutting up your food  
5. Getting in or out of bed 
6. Using the toilet, including getting up or down  
7. Using a map to figure out how to get around in a strange place  
8. Preparing a hot meal  
9. Shopping for groceries 
10. Making telephone calls 11. Taking medications 
12. Doing work around the house or garden 
13. Managing money, such as paying bills and keeping track of expenses 
48 
 
  
# of symptoms 
Number of symptoms is constructed based on question PH010_ in SHARE questionnaire. It 
includes a total of 11 symptoms. Responses were coded as 0 or 1 for each symptom and summed 
to give a total score. Question PH010_ is copied below. 
 
PH010_  
Please look at card 7. For the past six months at least, have you been bothered by any of the 
health conditions on this card? Please tell me the number or numbers.  
 
1. Pain in your back, knees, hips or any other joint  
2. Heart trouble or angina, chest pain during exercise  
3. Breathlessness, difficulty breathing  
4. Persistent cough  
5. Swollen legs  
6. Sleeping problems  
7. Falling down 
8. Fear of falling down  
9. Dizziness, faints or blackouts 
10. Stomach or intestine problems, including constipation, air, diarrhoea 
11. Incontinence or involuntary loss of urine  
 
Mobility limitations  
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Variable indicating mobility limitations is based on question PH048_ in SHARE questionnaire. 
It includes a total of 10 activities, each asking whether respondents have any difficulty doing the 
particular activity. Responses were coded as 0 or 1 for each activity and summed to give a total 
score. Question PH048_ is copied below. 
 
PH048_  
 
Please look at card 9. We need to understand difficulties people may have with various activities 
because of a health or physical problem. Please tell me whether you have any difficulty doing 
each of the everyday activities on card 9. Exclude any difficulties that you expect to last less than 
three months. (Because of a health problem, do you have difficulty doing any of the activities on 
this card?)  
 
1. Walking 100 metres  
2. Sitting for about two hours 
3. Getting up from a chair after sitting for long periods  
4. Climbing several flights of stairs without resting  
5. Climbing one flight of stairs without resting  
6. Stooping, kneeling, or crouching 
7. Reaching or extending your arms above shoulder level  
8. Pulling or pushing large objects like a living room chair  
9. Lifting or carrying weights over 10 pounds/5 kilos, like a heavy bag of groceries 
10. Picking up a small coin from a table  
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EURO-D 
EURO-D scale is constructed based on the following 12 questions in SHARE. Responses were 
coded as 0 or 1 for each depressive symptom and summed to give a total score. 
Question 1: SAD OR DEPRESSED LAST MONTH  
‘In the last month, have you been sad or depressed?’  
0 No  
1 Yes 
Question 2: HOPES FOR THE FUTURE  
‘What are your hopes for the future?’  
0 Any hopes mentioned  
1 No hopes mentioned 
Question 3: FELT WOULD RATHER BE DEAD  
‘In the last month, have you felt that you would rather be dead?’  
0 No such feelings  
1 Any mention of suicidal feelings or wishing to be dead 
Question 4: FEELS GUILTY  
‘Do you tend to blame yourself or feel guilty about anything?’  
0 No such feelings  
1 Obvious excessive guilt or self-blame, mentions guilt or self-blame, but it is unclear if 
these constitute obvious, or excessive guilt or self-blame 
Question 5: TROUBLE SLEEPING  
‘Have you had trouble sleeping recently?’  
0 No trouble sleeping  
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1 Trouble with sleep or recent change in pattern 
Question 6: LESS OR SAME INTEREST IN THINGS  
‘In the last month, what is your interest in things?’  
0 No mention of loss of interest, non-specific or uncodeable response  
1 Less interest than usual mentioned 
Question 7: IRRITABILITY  
‘Have you been irritable recently?’  
0 No  
1 Yes 
Question 8: APPETITE  
‘What has your appetite been like?’  
0 No diminution in desire for food, non-specific or uncodeable response  
1 Diminution in desire for food 
Question 9: FATIGUE  
‘In the last month, have you had too little energy to do the things you wanted to do?’  
0 No  
1 Yes 
Question 10: CONCENTRATION  
‘How is your concentration?’ (Difficulty in concentrating on entertainment or reading)  
1 Difficulty in concentrating on entertainment  
2 No such difficulty mentioned 
Question 11: ENJOYMENT  
‘What have you enjoyed doing recently?’  
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0 Mentions any enjoyment from activity  
1 Fails to mention any enjoyable activity 
Question 12: TEARFULNESS  
‘In the last month, have you cried at all?’  
0 No  
1 Yes 
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Appendix 2. 3 Latent health across countries before and after adjustments 
 
A 
 
B 
 
C 
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D 
 
E 
 
Figure 2. 4 Comparison of latent health across countries before and after adjustments using 
anchoring vignettes in relation to Charlson index (A), number of symptoms (B), mobility 
limitations (C), limitations with instrumental activities of daily living (D) and depression scale 
EURO-D (E).  
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CHAPTER III 
The Use of Visual Anchoring Vignettes as an Alternative to Verbal Vignettes 
3.1 Introduction 
One major source of measurement error in self-assessment questions is response-category 
differential item functioning (DIF) (King, Murray, Salomon, & Tandon, 2004; King & Wand, 
2007) that arises due to differences in respondents’ usage of response scales. Anchoring vignette 
is a method developed to correct for DIF in interpersonal and cross-cultural comparisons. This 
method has been used to on various topics (e.g., health, political efficacy and life satisfaction). It 
also has been included in a wide range of surveys, such as the World Health Surveys (WHS), the 
Study on Global Ageing and Adult Health (SAGE), the Health Retirement Survey (HRS) and the 
Survey of Health, Ageing and Retirement in Europe (SHARE). 
The anchoring vignette method starts from the premises that 1) for a given domain, there 
is a true and unobservable state for each person that lies on a continuum of the domain; 2) in data 
collection, respondents use unobservable cutpoints that enable them to report on an ordinal 
response scale; and 3) where these unobserved cutpoints are located interacts with respondents’ 
cultural backgrounds systematically, as seen in Figure 1.1. The goal of the anchoring vignette 
method is to investigate the locations of the cutpoints by asking respondents to rate their own 
states and then the vignette persons’ state. These evaluations allow researchers to compare where 
respondent’s self-assessment stands relative to their assessments of the vignette persons. The
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comparison results reveal where respondents’ response anchoring points lie on the true state 
continuum, which, in turn, enables correction for DIF. 
The successful use of anchoring vignettes depends on their ability to meet two key 
measurement assumptions. One is response consistency (RC), which means that respondents rate 
vignette persons in the same way as they rate themselves. The other one is vignette equivalence 
(VE), which means that the situations posed in vignettes are perceived similarly across 
respondents. As indicated in previous literature (e.g., King et al., 2004), anchoring vignettes 
should be designed in a way to achieve both RC and VE. To produce such successful vignettes, 
King et al. (2004) suggest that 1) the introduction explicitly state that, respondents are to rate the 
vignette questions as they would for themselves in the self-assessment questions; and that 2) the 
anchoring vignette questions be designed to provide the same stimuli across respondents.  Other 
important design characteristics include the number and descriptions of anchoring vignette 
questions. To be more specific, usually more than one vignette is used to correct for one self-
assessment question. The vignette questions describe different intensity levels of the measured 
construct – low, medium and high for a three-vignette example (e.g., for pain, see Appendix 3.1 
for an example).  
3.1.1 Promises and Pitfalls of Current Anchoring Vignette Approach  
Anchoring vignettes have been reported in many studies as a promising tool to correct for 
DIF that is due to respondents’ differential response scale usage (e.g., Mojtabai, 2015; Murray, 
Tandon, Salomon, Mathers, & Sadana, 2002). Despite this promise, studies of the effectiveness 
of the standard anchoring vignettes (which rely on the verbal descriptions of vignette persons) 
have yielded mixed results. While some studies have found that verbal vignettes can effectively 
correct for DIF (e.g., Van Soest, Delaney, Harmon, Kapteyn, & Smith, 2011), other studies, have 
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reported that verbal vignettes do not necessarily provide comparable results among population 
groups (e.g., Grol-Prokopczyk, Verdes-Tennant, McEniry, & Ispány, 2015). In addition to the 
equivocal results on the validity of this approach, previous studies have also shown that, 
although verbal vignettes are designed to achieve RC and VE, these two assumptions can be 
violated in a real population (Bolt et al. 2014; Ferrer-i-Carbonell et al. 2011; Kapteyn et al. 2011; 
Rice et al. 2012).  
The assumption violations are likely due to several critical practical challenges related to 
the anchoring vignette design. The first and most obvious challenge concerns the question 
difficulty (Hopkins & King 2010). Unlike typical questions on surveys that focus on respondents, 
anchoring vignette questions require respondents to imagine a set of hypothetical persons based 
on verbal descriptions and shift their focus from themselves to these imagined hypothetical 
persons. The second challenge is that vignettes describe hypothetical situations, and hence result 
in questions that contain much more text than self-assessment questions and other typical survey 
questions. This leads to a substantive increase in survey time (Hu and Lee, 2016). Given that 
usually more than one vignette is asked per domain (e.g., pain), vignettes in combination require 
a non-trivial amount of response time and cognitive ability (Hirve et al. 2013; Hopkins & King 
2010; King et al. 2004). 
The third challenge centers on what to include in the vignette descriptions. As 
acknowledged by Kapteyn et al., (2011), it is difficult to make the vignette descriptions as 
comprehensive as respondents’ knowledge about their own state, which means that respondents 
may rate themselves using criteria different from those they use for vignettes (RC violation) 
(Kapteyn et al., 2011). Moreover, if respondents include information other than what is described 
in the vignettes in their understanding of the vignette scenario, VE is likely to be violated. These 
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issues have been identified in cognitive interviews by Hu and Lee (2013), which revealed that 
respondents do use their own experience and imagination about the hypothetical person beyond 
the given description, causing their perceptions of the vignette person to vary across respondents. 
The potential for these problems is even greater in cross-cultural research, for which it is even 
more challenging to design equivalent and comparable vignettes. 
Fourth, the use of anchoring vignettes in cross-cultural research raises yet another issue 
with verbal vignettes, namely questionnaire translation. For example, the description of a pain 
vignette used in HRS states that “[Vignette person] has pain that …. In the last 30 days, how 
much pain or bodily aches did [vignette person] have?” However, when this was translated into 
Chinese in the China Health and Retirement Longitudinal Study (CHARLS), a 30-day frame was 
added to the description rather than the question as “In last 30 days, [vignette person] has pain 
that… How much pain or bodily aches did [vignette person] have”. This translation directly 
influenced the description of the vignette person – i.e., the one without a 30-day qualifier was 
viewed more severe, since it is considered chronic, while the one with the qualifier was not. As 
Hu and Lee (2013) found, this contributes to the VE violation. 
Although previous literature has greatly emphasized the importance of the design and 
pretesting of verbal anchoring vignettes, no clear design guidelines have been established to 
address the above limitations and practical challenges.  
3.1.2 Visual Anchoring Vignettes  
To remedy the aforementioned limitations of verbal vignettes, it is proposed in this study 
to use visual vignettes with well-designed and carefully-selected images. This strategy has 
several potential advantages. First, visual images may require less cognitive effort to process 
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their meaning than verbal descriptions do. According to previous literature, compared to texts, 
images are processed in a quicker and more automatic way, allowing respondents to form more 
“direct” connections between images and their meaning (Luna & Peracchio 2003; Paivio 2013; 
Townsend & Kahn 2014). In the case of anchoring vignettes (which requires imagining 
hypothetical persons), the use of visual images is advantageous for both low-literacy respondents 
and those who are unable to create mental images based on verbal vignettes. For these 
respondents, the saying "A picture is worth a thousand words" is particularly relevant 
considering the challenge of maneuvering through the lengthy verbal descriptions of 
understanding the vignette scenario (Hibbing & Rankin-Erickson 2003).  
In addition to the ease of understanding, since respondents can process image information 
all at once for visual vignettes, we can reasonably expect that the use of visual vignettes can not 
only reduce respondents’ cognitive burden but also survey time. Both of these can also further 
help with survey data quality, including reduction of break-offs in surveys and respondents’ 
satisficing behavior.  
A second advantage of visual vignettes is that they could potentially help with 
assumption fulfillments. As mentioned earlier, one challenge of designing verbal vignettes is that 
respondents may interpret the vignette questions in different ways (violation of VE). For 
example, it has been found that first names used in verbal vignettes (e.g., “Alice falls asleep 
easily at night…”) can lead to respondents’ inferences about that person’s  characteristics, such 
as age, gender and racial/ethnic information (e.g., Jürges & Winter, 2013). If respondents from 
different groups perceive the vignette person as having different characteristics, VE is likely to 
be violated.  This is less a concern in visual vignette designs where the physical characteristics of 
60 
 
the vignette person are clearly presented, limiting the possibility of different interpretations of 
the vignette person.  
However, one may argue that the use of an image in a survey question could influence or 
even bias survey responses. For example, Couper and his colleagues (2007) examined the effect 
that pictures of a healthy woman exercising versus a sick woman in a hospital bed have on self-
rated health. They found that respondents consistently rate their own health lower when exposed 
to a picture of a fit woman, than when exposed to a picture of a sick woman (Couper et al. 2007). 
As explained by the authors, this is due to contrast effects, where respondents use the image as a 
standard to which they compare their own situations. Another reported context effect with image 
presentations is assimilation effects, which occur when the judgment of self-assessment question 
becomes more like the judgment of the image stimulus (Couper et al. 2007; Manis et al. 1991). 
The nature of visual anchoring vignettes, however, is different from those experiments with 
regard to contrast and assimilation effects, in that respondents provide a rating for the visual 
vignette persons, instead of rating for themselves. Rather than contrast or assimilation effects on 
self-assessment questions, anchoring vignettes are concerned more about whether respondents 
are able to differentiate the intensity level of each vignette (e.g., from least to most pain). Of 
course, we cannot completely rule out the possibility that respondents may use their own 
situation as a standard for rating vignette persons. However, we anticipate that respondents 
would take less time to answer visual vignettes than verbal vignettes, which gives them less 
opportunity to link their own situation with the rating for visual vignettes. Accordingly, we can 
reasonably assume that such context effects related to visual vignettes would be minimal and 
most likely would be less than those related with verbal vignettes. Thus, the issue of context 
effects should not apply directly to visual anchoring vignettes.  
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Since there are no prior studies on the use of visual anchoring vignettes, it remains an 
open question whether this approach can remedy some of the limitations of the current verbal 
vignettes and effectively correct for DIF. To fill this gap, this research aims to 1) evaluate the use 
of visual anchoring vignettes as an alternative to verbal vignettes and 2) compare the 
performance of visual and standard verbal vignettes in terms of response time, respondents’ 
cognitive burden and how well they meet the RC and VE. Given that vignette persons’ 
characteristics can potentially affect the use of anchoring vignette method, to better understand 
potential sources of variations in the visual vignette performances, a secondary objective of this 
study is to examine the effect of different vignette persons’ characteristics (e.g., male vs. female 
randomization) on the performance of visual vignettes in terms of how well they correct for DIF 
that is due to respondents’ differential response scale usage.  
  
3.2 Method 
The method section contains four parts. The first describes the design of visual vignettes. 
The second introduces a pretest to evaluate selected visual vignette candidates and to select three 
well-designed visual vignettes per domain. The third involves a web survey experiment which 
collects data from various racial / ethnic groups (i.e., non-Hispanic (NH) white, NH black, 
English-speaking Hispanic and Spanish-speaking Hispanic). The fourth describes the analysis 
strategies. This research focused on four health domains, sleep, affect, mobility and pain, which 
are known to be subject to DIF  (e.g., d’Uva, O’Donnell, & van Doorslaer, 2008).  
3.2.1 Design of visual vignettes  
Prior to the design of visual vignettes, I evaluated what to include in the visual image, 
and determined the criteria for image selection or creation. A three-step approach was used to 
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develop these criteria: specifically, I 1) thoroughly examined critical elements of the four health 
domains, 2) identified common elements applicable across groups (e.g., arm pain) based on 
literature reviews, and 3) based on the elements identified, I selected or designed images with 
these elements at different intensity level for each domain (e.g., from no pain to extreme pain for 
pain domain). The first two steps of finding common critical elements are important to meet the 
VE assumption because respondents with different cultural backgrounds may use different 
elements to evaluate their health, and they may weigh the same elements differently (Hu & Lee, 
2013).  
Based on the developed criteria, images that matched these criteria were then selected 
from commercial websites of images and photos (e.g., www.istockphoto.com/). In situations 
where no criteria-meeting images for a health domain were found on those websites, I 1) 
recruited eligible volunteers from different platforms (e.g., own friends or family networks) to 
serve as models in the photos, 2) obtained their consent to take photo and to use it in our study, 
and 3) took the photo and edited for use in the visual vignettes. To remove potential confounding 
effects of various image elements, such as the background, size, resolution and color balance, the 
selected images or photos were further edited by students with expertise in image-editing at the 
University of Michigan.  
To evaluate the relevance of domain-specific vignette protagonists’ characteristics on the 
performance of visual vignettes, a set of two visual vignette conditions with different 
characteristics design (e.g., male vs. female; young vs. old randomization) were developed and 
further tested in the analysis. The ultimate goal of visual vignette design for the current study 
was to have three well-designed visual vignettes per design condition per domain (e.g., three 
male pain vignettes and three female pain vignettes). For the purpose of selecting the most 
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comparable images across cultures, I first designed about six images (two images per intensity 
level – e.g., two no/low pain, two middle pain and two extreme pain vignettes) per characteristic 
design condition per domain (resulting in about 50 images in total), and eventually selected three 
out of six for each condition in the pretest.  The selected images (see Appendix 3.1) were then 
used in the web survey experiment as described below. The vignette designs for each domain and 
reasons for the design choices are described below.  
Sleep. For sleep, I used male vs. female visual vignettes designs. Other vignette 
characteristics, including race, age and fitness level were controlled to be the same across the 
two designs. I chose male and female vignette designs for sleep because research has 
demonstrated that women and men differ in their sleep patterns, and risks and reasons for sleep 
disorders (Jean-Louis et al. 2000). Male’s and female’s self-assessed sleep levels were found to 
correlate differently with objective measures (Hoch et al. 1987), suggesting that reporting bias 
may differ between the two groups. It is also reported in previous literature that although women 
have better sleep quality than men, they have more complaints about their sleep than men 
(Vitiello et al. 2004; Krishnan & Collop 2006). Despite the gender differences in sleep quality 
perceptions and actual sleep patterns, it remains an open question whether male and female 
respondents would rate for male vs. female visual vignettes differently, and how these potential 
differences can affect the performance of visual vignette methodology.   
Mobility. For mobility, I varied the vignette persons’ body size (i.e., obese vs. optimal 
weight) in the two visual vignettes design conditions. Similar to other domains, other vignette 
characteristics, including race, age and gender were controlled to be the same across the two 
designs. The choice of body size as a design factor for mobility is made for the following two 
reasons. First, research has demonstrated that obesity is associated with mobility disabilities 
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(Forhan & Gill 2013; Stenholm et al. 2009). Second, similar to other visible characteristics such 
as gender, race and age, body size is another characteristic which can impact the perceptions of 
vignettes(Trautner et al. 2013; Penny & Haddock 2007). Given these two reasons, it is worth 
considering the impact of body size on respondents’ ratings of vignette persons’ mobility, and 
evaluating whether this influences the performance of visual vignette method in terms of how 
well it corrects for DIF.  
Affect. For affect, in one visual vignette design, I matched respondents’ race with the 
vignette persons’ race. In the other design condition, respondents were randomly assigned to 
vignettes of other races. Similar to the other domains, other vignette characteristics, including 
age, gender and body size were controlled to be the same across the two designs. Racial/ethnic 
expectations may allow prejudicial judgment to emerge (Martinez 2012), which may influence 
respondents’ ratings for vignette persons of the same or different races. Studies on emotion and 
affect recogniation across cultural groups suggest that a cultural advantages may take place in the 
process of recognizing other people’s emotions (Anderson & Keltner 2002). This has been 
described by the cultural advantage model, indicating that people process facial emotion 
experssions of same-race individuals more accurately and efficiently than those of other race 
groups (Soto & Levenson 2009; O’Toole et al. 1996). Given the possibility of cultrual 
advantage, experimenting with the effect of race-matching for this domain can reveal whether 
the cultural advantage model applies to visual anchoring vingettes, and how it influences the 
performances of visual vignette methods.  
Pain. For pain, I varied the vignette persons’ age (i.e., older adult vs. young adult) in the 
two visual vignettes design conditions. Similar to the other domains, other vignette 
characteristics, including gender, race and body size were controlled to be the same across the 
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two designs. Age was chosen as a design factor for pain for the following two reasons. First, 
physical pain is more prevalent and significant in older adults (Herr 2002). Despite the 
prevalence, older adults are more likely to under-report their pain. Second, pain assessment of 
vignette persons are likely to differ by the vignette persons’ age. One study has evaluated the 
vignette person’s age influences on pain assessment using virtual human (VH) images, and found 
that older VH were viewed as having worse pain, worse coping and a greater need for medical 
treatment than younger VH (Hirsh et al. 2008). Given the likely difference in respondents’ 
ratings between older and younger visual vignette persons, it is worthwhile to investigate how 
these potential differences may affect the use of visual vignettes.   
Ideally, I could have experimented and randomized all four characteristic (i.e., gender, 
race, age and body size) for each domain. However, this is not practical given the large sample 
size needed and the limited budget constrain. As a starting point, for each domain, I decided to 
select one potentially most-influential characteristic and keep the other three characteristics 
constant. Future studies can expand the experiment design and evaluate other untested 
characteristics for each domain.  
Also we note that visual vignettes do not necessarily need to be designed in such a way to 
reveal the same meanings as existing verbal vignettes. Instead, similar to the intention of verbal 
vignette designs, they need to be designed so that they can better meet RC and VE, in order to 
adjust for DIF.  
3.2.2 Pretesting 
To conduct the pretest, I used Amazon Mechanical Turk (MTurk). On MTurk, I posted 
the survey announcement, also known as Amazon’s human intelligence tasks (HITs). Eligible 
respondents can browse the HITs and decide if they would like to take the survey or not. The 
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announcement contains a link to the pretest survey, which was programmed with Qualtrics. The 
pretest was open to U.S. workers who are 18 or older. A $0.45 incentive was offered to each 
complete. To recruit respondents of all age groups, toward the end of the data collection, I posted 
a HIT open only to older respondents with the same incentive. In total, 201 respondents 
completed the pretest survey, with about half being 50 years or older. The main criteria applied 
to evaluate and select proper images was based on whether respondents could correctly rank 
order vignettes as expected. This method was first used by WHO in their pretesting of anchoring 
vignettes (Murray et al. 2003:376). For the two sets of image options, the image with the higher 
correct ranking rate (i.e., the percentage of respondents who can correctly rank the vignette 
series) was selected. The final correct ranking rates ranged from about 80% to 97% for all health 
domains. 
3.2.3 Web survey  
The main data collection was based on a web survey using non-probability online panel. 
Respondents from the four different racial/ethnic groups – NH white, NH black, English-
speaking Hispanic and Spanish-speaking Hispanic – were recruited through Qualtrics online 
survey panel. Respondents from each racial/ethnic group were randomized in to three conditions 
– the standard verbal vignette condition and two visual vignette conditions different in vignette 
person’s characteristics as described in design of visual vignettes section.  
3.2.3.1 Measures 
Besides self-assessment and vignette questions, this study also included measures on 
objective questions regarding these health domains, health behavior questions, and demographic 
and socio-economic information.  
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Vignette question designs. For the verbal condition, I adopted the verbal vignette 
descriptions from those widely used in many major surveys (e.g., HRS). Each domain has a 
series of three vignettes, describing different intensity levels of the measured construct – low, 
medium and high (e.g., from least to most pain). For the visual condition, I used the visual 
vignettes designed and selected in the pretest with three vignettes per condition, depicting three 
levels of difficulty/intensity of symptoms in each domain. Introduction to the vignette questions 
also followed the standard approach used in earlier surveys like HRS. I experimentally 
randomized the order of the domains and the order of three vignettes per domain presented to 
respondents, so as to isolate question order effects. 
Objective questions. Objective questions on each of the four health domains were 
collected. These questions were needed to evaluate the validity of both verbal and visual vignette 
methods. For example, objective questions for sleep included how long respondents sleep every 
night, how easily respondents can wake up or get back to sleep at night and whether respondents 
are taking medications for sleep issues or not. See Appendix 3.2 for question details.  
Health behavior questions. Health behavior questions such as those targeting eating and 
drinking habits, physical activities were included in the web survey questionnaire.   
Respondents’ characteristics. Variables including respondents’ age, gender, education, 
marital status, income, cultural identification, language preference, height and weight were 
collected.  
Paradata. To evaluate whether the use of visual vignettes can help to reduce survey time, 
paradata such as time stamps were also collected.   
3.2.3.2 Translation of survey instruments 
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In translating the instrument into Spanish for Spanish-speaking Hispanics, this study 
followed the set of best practices developed by the United States Census Bureau (Pan & De La 
Puente, 2005) and Cross-Cultural Survey Guidelines developed by the survey research center at 
the University of Michigan (Mohler, Dorer, de Jong & Hu, 2016). Translation was conducted by 
the HRS translation team at the University of Michigan. The translated questionnaire was then 
reviewed and tested by 20 bilingual speakers who are fluent in English and are native Spanish 
speakers.   
3.2.3.3 Data collection  
The online survey questionnaire was programmed in Qualtrics. The Qualtrics online 
panel team sampled respondents through their panel. Except for Hispanics speaking Spanish, 
about 750 respondents were sampled for each of the three other race /ethnic groups. Each of the 
three sampled subgroup had about equal proportions of 1) male and female, 2) below or equal to 
high school education and higher than high school education, and 3) 18 - 49 and over 49 year-old 
respondents. For Spanish-speaking Hispanics
6
, 889 respondents were sampled with about 43% 
male respondents. Detailed information of the sample profile is presented in Table 3.1.   
Email invitations were sent to selected respondents, with the link to the survey included 
in the email. Respondents from each racial / ethnic group were randomly assigned to one of the 
three vignette type conditions - one verbal condition and two visual conditions.   
 
  
                                                 
6
 Due to the difficulties to recruit Spanish-speaking Hispnics, Qualtrics ended up collecting more respondents for 
this group in order to meet the targeted number for male Spanish-speaking Hispnics who are 50 and above and have 
high school or below education.  
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Table 3. 1 Respondents’ characteristics.  
 
White 
% 
Black  
% 
Hispanic – English 
% 
Hispanic - 
Spanish 
% 
n 760 750 750 889 
Male 50.39 50 50 42.52 
Age 
    
 
Age 18 - 29 14.34 22.8 22.13 21.37 
 
Age 30 - 49 33.68 25.73 26.53 35.77 
 
Age 50 - 64 30.13 36.27 34.53 33.52 
 
Age 65 and above 21.84 15.2 16.8 9.34 
Higher than high school 
education 
49.47 50 50 57.82 
Married 53.42 36.67 50.93 54.78 
Employed 50.92 52 56.13 57.14 
Income     
 
Income below $40,000 35 35.87 33.07 34.76 
 
Income between $40,000 -  
$69,999 
33.95 42.93 41.33 45.67 
 
Income $70,000 or more 31.05 21.2 25.6 19.57 
 
 
3.2.4 Analysis Strategy  
I first examined the distributions of the self-assessment question and vignette questions 
by vignette type and designs for each domain. I then analyzed survey time using time stamp data.  
The mean response time for verbal vignette questions and visual vignette questions are 
compared. For each of the time variables, I trimmed the high response-time observations 
downwards – for the observations which exceed the 99th percentile of the time variable, their 
values were replaced as the 99
th
 percentile time of this variable.  
I then checked whether respondents could correctly rank order vignettes based on their 
intensity level. Several previous studies refer to this analysis as a weak test for VE, stating that 
correct rank-ordering is a “necessary but not sufficient” condition for vignette equivalence  (e.g., 
Grol-Prokopczyk et al. 2015; Kristensen & Johansson 2008). It is true that if VE is held, with 
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good vignette designs, respondents should be able to correctly rank the vignettes. However, this 
is not always the case. For example, if two vignettes cannot be easily distinguished from each 
other, even if VE is held, it may be possible that most respondents have mistakenly ranked the 
order. Thus, the correct rank ordering is more a test for the quality of the vignette design, which 
should be performed before testing VE and RC.     
It is possible that respondents may rate two or three vignettes identically. For example, if 
a respondent has a very high threshold for what is “mild” pain, he / she may rate the first two 
vignettes (low and middle pain) or all vignettes as no pain. This is referred to as “ties” in 
vignette-ratings. Although it is possible that a respondent may have true ties for all three 
vignettes (i.e., view the three vignettes with similar intensity level and rate them identically), this 
is actually quite unlikely given the differences of the intensity levels in the vignette design. 
Identical ratings for all three vignettes are more likely due to satisficing behavior in reporting, 
where respondents may choose the same categories to reduce their cognitive burden. Thus, here I 
only consider two situations of the ties – 1) ties between the first two vignettes (low and middle 
intensity) and 2) ties between the last two vignettes (middle and high intensity). 
3.2.4.1 Test of VE 
The test of VE was conducted following Grol-Prokopczyk & Carr (2017). This method 
was first  developed by Bago d’Uva et al. (2011), and applied in several other studies (Grol-
Prokopczyk et al. 2015; Grol-Prokopczyk & Carr 2017; Molina 2016). The rationale behind this 
test is that if respondents view each vignette in the same way (VE), the distance between any two 
vignettes on the latent spectrum should be the same for all respondents (Bago d’Uva et al. 2011). 
The test is based on likelihood-ratio test (LRT) of two models. Both models, which are variations 
of the hierarchical ordered probit (HOPIT) model, include only the vignette component of the 
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HOPIT model. More information on the HOPIT model can be found in Appendix 3.3. Below I 
list the key differences between the two models. The first model, Model A
7
, is as below:  
𝑉𝑖𝑗
∗ = 𝛼𝑗 + 𝜀𝑖𝑗                              (𝐴) 
where 𝑉𝑖𝑗
∗ is respondent 𝑖’s perceived location of vignette 𝑗, 𝛼𝑗 is a constant term and 𝜀𝑖𝑗 
is the random error term. 𝜀𝑖𝑗 is assumed to be normally distributed with a mean of zero and a 
variance of 1. 𝛼 for the reference vignette is set to be 0 for model identification. Note that Model 
A does not include covariates to predict the perceived vignette locations. This is consistent with 
VE, namely that respondents’ perceptions of vignettes do not depend on their background and 
are constant across different population groups.  
In Model B, a vector of covariates, 𝑋𝑖, is added to the model to predict the perceived 
vignette locations. In this particular study, 𝑋𝑖  include marital status, employment status, age, 
gender, education, income level and racial / ethnic groups. 𝜆𝑗 is the estimated coefficients for 
each non-referent vignette. Similar to Model A, the 𝛼 for the reference vignette is set to 0.  
𝑉𝑖𝑗
∗ = 𝛼𝑗 + 𝜆𝑗𝑋𝑖 + 𝜀𝑖𝑗                       (𝐵) 
If VE is fulfilled, 𝜆𝑗  will be 0 for each 𝑗, and the LR test will indicate no differences 
between the two models. If, however, a significant LR test statistic appears, it indicates that 
respondents from different groups perceive the severity of the vignettes differently. In other 
words, VE is violated. The estimated coefficient 𝜆𝑗 and the significance of each covariate will 
inform us which covariates are driving the violations.  
3.2.4.2 Test of RC 
The test of RC was conducted following Grol-Prokopczyk et al. (2015) and Bago d’Uva 
et al. (2011). This less stringent test of RC was based on visual comparisons of two sets of 
                                                 
7
 In describing the models, I used the same notation as Grol-Prokopczyk & Carr (2017). 
72 
 
cutpoints. One set was generated from vignettes only, based on Model A as in the tests of VE. 
The other set was generated from self-assessments, where I included objective health measures 
to predict the self-assments (Model C). The cutpoints from the two models were then graphed in 
a figure for visual comparisons. The RC test basically compared the “shape” (Grol-Prokopczyk 
et al. 2015) of the two sets of cutpoints. A similar cutpoint “shape” would indicate that 
respondents had similar standards when rating vignettes and rating themselves (RC). As 
mentioned in  Grol-Prokopczyk and Carr (2017), this test can be viewed only as suggestive – 
since each set of the cutpoints was calculated on a different scale, the abosolute and relative 
positions of the cutpoints on the latent spectrum were unknown. Actual violations of RC may be 
larger than what appears in the “shape” comparisons. The objective measures used in this present 
study include: whether respondents have seen a doctor about their difficulties with sleep, whether 
respondents on average sleep less than 7 hours or over 9 hours each day, a sleep quality score
8
,  
total pain index
9
, number of mobility activities that respondents have difficulty with,  number of 
chronic health conditions and the Kessler Psychological Distress Scale (K6) (Kessler et al. 
2002). 
  
3.3 Results 
3.3.1 Descriptive analysis 
As shown in Figures 3.1 to 3.4, I first examined the distributions of the self-assessment 
question and vignette questions by vignette type and designs for each domain. As expected for a 
randomized study, for each domain, the distributions for the self-assessment questions do not 
                                                 
8
 This sleep quality score is constructed based respondents’ responses to three sleep questions, asking respectively 
whether and how often respondents 1) have trouble falling asleep, 2) wake up several times at night and 3) wake up 
earlier than planned at night and were unable to fall asleep again.  
9
 This total pain index is constructed following Ray et al. (2009). 
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differ by vignette type or visual vignette designs. Comparing vignette distributions by vignette 
type, in general, the intensity levels of the visual vignettes can be better differentiated than those 
of the verbal vignettes.  For the sleep (Figure 3.2) and mobility (Figure 3.3) verbal vignettes, it 
seems that most respondents fail to distinguish the intensity levels for the second (medium 
severity) and the third (most severity) vignettes.  
For the sleep, pain and affect domains, the distributions for the two visual vignette 
designs are very similar. I thus only present verbal vs. visual vignette regardless of design for 
these three domains in Figure 3.1, 3.2 and 3.4.  For the mobility domain (Figure 3.3), 
respondents assigned to the fit vignette design rate the vignettes with less difficulty than those 
assigned to the obese vignette design.   
 
 
Figure 3. 1 Responses to pain self-assessment (SA) and the three vignettes difficulty/intensity 
questions (V1=none/mild; V2 = moderate; V3= severe/extreme) by vignette types. 
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Figure 3. 2 Responses to sleep self-assessment (SA) and the three vignettes difficulty/intensity 
questions (V1=none/mild; V2 = moderate; V3= severe/extreme) by vignette types. 
 
 
 
 
 
 
Figure 3. 3 Responses to mobility self-assessment (SA) and the three vignettes 
difficulty/intensity questions (V1=none/mild; V2 = moderate; V3= severe/extreme) by vignette 
types.  
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Figure 3. 4 Responses to affect self-assessment (SA) and the three vignettes difficulty/intensity 
questions (V1=none/mild; V2 = moderate; V3= severe/extreme) by vignette types. 
 
3.3.2 Time analysis  
As shown in Table 3.2, regardless of domain, the average time respondents spent on a 
verbal vignette question is much longer than (about two times) that of a visual vignette question. 
This is consistent with our expectation. 
 
Table 3. 2 Average time (in seconds) spent on a verbal vignette and visual vignette question by 
health domain. 
 
Pain Sleep Mobility Affect 
 
Mean SD Mean SD Mean SD Mean SD 
Verbal vignette 15.93 8.81 15.73 8.25 17.85 10.31 18.05 10.59 
Visual vignette 7.95 3.58 8.38 3.61 8.33 3.79 7.42 3.17 
 
3.3.3 Rank-ordering 
Table 3.3 shows the percentage of respondents whose ratings for the vignettes are 
consistent with the expected order (i.e., low intensity to high intensity). The percentages ranged 
from 17% to about 90%, depending on the domain. It is noted that for each of the four domains, 
the percentage is significantly higher for the visual vignette conditions than for the verbal 
condition. In other words, respondents assigned to the visual conditions can better rank the order 
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of the vignettes than those assigned to the verbal condition. Consistent with what we see in 
Figures 3.2 and 3.3, respondents seem to have difficulty differentiating the rank-orders of sleep 
and mobility verbal vignettes, with only less than 20% able to correctly rank for these domains. 
Although significantly better than the verbal condition, only 25% respondents can correctly rank 
the vignettes for the mobility domain with obese visual vignette designs.  
 
Table 3. 3 Percentage of respondents ordering vignettes consistently with expected ordering. 
 
Pain Sleep Mobility Affect 
 
n % n % n % n % 
Verbal vignette 1051 47.6 1051 17.7 1051 19.8 1051 67.1 
Visual vignette design 1 1040 74.0 1068 69.1 1061 61.3 1043 87.9 
Visual vignette design 2 1058 85.4 1030 79.1 1037 25.2 1055 77.5 
Visual vignette regardless of design 2098 79.7 2098 74.0 2098 43.4 2098 81.8 
Note: design 1 vs. design 2 of visual vignettes conditions for each domain are: pain – old (design 
1) vs. young (design 2); sleep – female (design 1) vs. male (design 2); mobility – fit (design 1) 
vs. obese (design 2); affect – same race group (design 1) vs. different race groups (design 2).   
 
Table 3.4 below shows the results when allowing the two tie situations – 1) ties between 
the first two vignettes (low and middle intensity) and 2) ties between the last two vignettes 
(middle and high intensity). 
 
Table 3. 4 Percentage of respondents ordering vignettes consistently with the expected ordering 
(including ties between the first two and the last two vignettes). 
 
Pain Sleep Mobility Affect 
 
n % n % n % n % 
Verbal vignette 1051 85.8 1051 58.4 1051 58.5 1051 87.0 
Visual vignette design 1 1040 95.2 1068 90.6 1061 84.1 1043 92.1 
Visual vignette design 2 1058 96.8 1030 94.2 1037 69.1 1055 93.0 
Visual vignette regardless of 
design 
2098 96.0 2098 92.4 2098 76.6 2098 92.6 
Note: design 1 vs. design 2 of visual vignettes conditions for each domain are: pain – old (design 
1) vs. young (design 2); sleep – female (design 1) vs. male (design 2); mobility – fit (design 1) 
vs. obese (design 2); affect – same race group (design 1) vs. different race groups (design 2).   
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Not surprisingly, when allowing ties, the percentage of respondents whose ratings for the 
vignettes are consistent with the expected order (Table 3.4) are higher than the percentages for 
the no-tie situations (Table 3.3). Consistently with Table 3.3, respondents assigned to the visual 
conditions did a better job in recognizing the rank orders of the vignettes than those assigned to 
the verbal condition.    
3.3.4 VE Testing Results 
Table 3.5 presents the test results of VE, which shows that the VE assumption is violated 
in almost all conditions, except for the sleep verbal vignettes (detailed results see Appendix 3.4, 
Figure 3.7). Due to the space restrictions, this paper presents only the model results for 
predicting vignette locations (i.e., where it lies on the latent health spectrum) for the pain verbal 
vignette condition in Table 3.6.  
 
Table 3. 5 Likelihood ratio tests of vignette equivalence. 
 
Pain Sleep Mobility Affect 
 
df LR Test df LR Test df LR Test df LR Test 
Verbal vignettes 24 70.4*** 24 24.4 24 55.1*** 24 110.9*** 
Visual vignette 
design 1 
24 75.0*** 24 99.5*** 24 127.9*** 24 95.6*** 
Visual vignette 
design 2 
24 98.0*** 24 97.7*** 24 47.0** 24 90.8*** 
Visual vignette 
regardless of design 
24 137.4*** 24 158.8*** 24 67.1*** 24 154.3*** 
Note: design 1 vs. design 2 of visual vignettes conditions for each domain are: pain – old (design 
1) vs. young (design 2); sleep – female (design 1) vs. male (design 2); mobility – fit (design 1) 
vs. obese (design 2); affect – same race group (design 1) vs. different race groups (design 2).   
*, P≤0.05; **, P≤0.01; ***, P≤0.001. 
 
As shown in Table 3.6, the reference vignette is Vignette 3 – the vignette describing the 
highest pain level. Gender, marital status and racial / ethnic groups are the main predictors that 
drive the violations of VE for pain verbal vignettes. Those who are married view the first 
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vignette (the vignette with the least pain) as farther away from the reference vignette on the 
latent spectrum, with a positive coefficient of 0.31 (p-value = 0.02). In other words, those who 
are married view the first vignette as depicting better health (or less pain) than those who are not 
married.  Males, compared to females, view Vignette 1 as depicting worse health (or more pain). 
Hispanics, in general, view the first vignette as depicting more pain compared to the White 
respondents.  
  
79 
 
Table 3. 6 Predictors for the perceived vignette locations on the latent health spectrum for pain 
verbal vignettes.  
 
Coefficient SE p-value 
Vignette 1 (no/mild difficulty/intensity) 
   Constant 3.20*** 0.25 0.00 
Married 0.31* 0.13 0.02 
Male -0.49*** 0.13 0.00 
Employed -0.10 0.14 0.47 
Education above high school -0.09 0.13 0.49 
Age 18 - 29 0.25 0.23 0.29 
Age 30 - 49 -0.17 0.21 0.42 
Age 50 - 64 0.09 0.20 0.66 
Middle income 0.04 0.14 0.80 
High income -0.15 0.18 0.38 
Black -0.12 0.19 0.52 
Hispanics (English) -0.47** 0.19 0.01 
Hispanics (Spanish) -0.82*** 0.18 0.00 
    Vignette 2 (moderate difficulty/intensity) 
   Constant 1.38*** 0.21 0.00 
Married 0.09 0.11 0.42 
Male -0.11 0.11 0.34 
Employed -0.03 0.12 0.80 
Education above high school -0.12 0.11 0.29 
Age 18 - 29 0.13 0.20 0.50 
Age 30 - 49 -0.06 0.18 0.71 
Age 50 - 64 0.01 0.17 0.96 
Middle income 0.06 0.12 0.62 
High income -0.12 0.15 0.43 
Black 0.27 0.16 0.09 
Hispanics (English) -0.13 0.15 0.39 
Hispanics (Spanish) 0.02 0.15 0.89 
Notes: Vignette 3 (highest difficulty / intensity) is the reference vignette.  *, P≤0.05; **, P≤0.01; 
***, P≤0.001. 
 
The estimated vignette locations on the latent health spectrum by racial / ethnic groups 
are presented in Figure 3.5, including 3.5A for pain verbal vignettes and 3.5B for pain visual 
vignettes. Since the patterns for the two visual vignette conditions are similar, I present only 
3.5B which includes data for both visual conditions. If VE is met, we would expect the estimated 
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pain vignette locations to be exactly the same for each racial / ethnic group. This is not the case, 
as can be seen from Table 3.6 and also shown in Figure 3.5. For both verbal and visual vignettes, 
Hispanics who completed the Spanish survey view the first vignette person as having more pain 
compared to the White respondents, while Hispanics who completed the English survey view the 
first vignette person also as having more pain than White under the verbal condition but not the 
visual vignette condition. Results for other domains are presented in Appendix 3.4.  
 
 
 
 
Figure 3. 5 Estimated pain vignette locations (on latent health spectrum; relative to Severity 3). 
Zero on the y-axis represents the mean of the reference (most pain or least healthy) vignette; 
higher numbers represent better perceived health.  
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3.3.5 RC Testing Results 
As described in the Analysis section, the RC assumption test is based on visual 
comparisons of two sets of cutpoints – one from Model A which has only vignettes, another from 
Model C which includes self-assessments and objective measures.  Figure 3.6 shows the 
estimated cutpoints for mobility. As shown in Figure 3.6, for both verbal and visual vignette 
conditions, the vignette-derived cutoff point patterns are quite similar to the health measures-
derived cutpoints, indicating minor violations of RC. Among the three vignette designs (Figure 
3.6A – 3.6C), visual vignettes with fit vignette figures appear to adhere RC the most (the 
vignette-derived cut points closely align with SA- derived thresholds). Test results of RC for 
other domains can be found in Appendix 3.5.  
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Figure 3. 6 Estimated cutpoints for mobility based on vignettes and health measures. τ1 – τ4 are 
cutpoints for the five-point response scale from “None” to “Extreme” (e.g., τ1 is the cutpoint 
between “None” and “Mild”).  
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3.4 Discussion  
Anchoring vignettes have become widely used in comparative studies. However, several 
practical challenges are associated with this method. In particular, vignette questions, given their 
complexity of descriptions, increase survey time and respondents’ burden. Further, the 
fulfillment of the VE and RC assumptions behind this method is not always assured. To remedy 
the limitations of verbal vignettes, this paper proposes the use of visual vignettes, consisting of 
carefully designed and pre-tested images. This is the first study that examined the use of visual 
vignettes. In this study, the performances of both verbal and visual anchoring vignettes are 
compared using various approaches, including time and tests of assumptions. This research has 
important implications for future design and improvements of anchoring vignette method.  
The results indicate that the use of visual vignettes can potentially reduce respondents’ 
cognitive burden and greatly reduce survey time. Visual vignettes also outperform verbal 
vignettes in that respondents can better distinguish the different intensity levels in visual 
vignettes (e.g., from no pain to extreme pain) than verbal vignettes.  For both verbal and visual 
vignettes, respondents’ perceptions of the vignettes can differ by groups (VE violations). This 
implies that designing “universal” anchoring vignettes (Grol-Prokopczyk & Carr 2017) that 
reveal the same information to every respondent is still a challenge for both verbal and visual 
vignettes.  
This study also revealed several important findings to deepen our understanding of 
vignette methodology. First, when rating for the two visual vignettes (i.e., fit vs. obese) for 
mobility domain, respondents tend to rate the obese vignette person (of the same difficulty level 
with the fit vignette person) as of more mobility difficulties. This is not surprising given that 
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those who are obese have higher risks of having mobility difficulties than those who are not 
obese (Koster et al. 2007). Although beyond the scope of this study, future research could look 
into how the perceptions of fit vs. obese vignettes may vary among respondents with different 
body sizes.  
Second, the rank-ordering results for affect domain suggest that when respondents rate 
for vignettes of the same racial / ethnicity, they can better distinguish the intensity levels of the 
three vignettes. Similar results are observed for the mobility domain: in this sample, most 
respondents are not obese (the sample contains about 20% obese respondents). The fit vignette 
images, which match the body size of the majority respondents, lead to a higher correct rate for 
rank-ordering. Although these findings clearly need to be replicated in other studies, the results 
suggest that respondents may better perceive the visual vignettes when the vignette figures match 
more closely with the respondents.  
Third, this study revealed many interesting findings on how different respondents view 
and rate vignettes. It is found that male respondents view the first pain vignette as describing 
more pain than female. It may be because female experience more pain than male (Cepeda & 
Carr 2003). They may use themselves as a comparison standard when rating the vignette person, 
and thus view the first vignette person as depicting minimal pain. Due to the space restrictions, 
this study cannot present and discuss detailed results for all covariates. Future studies can look 
more into this. Finally, I also examined the DIF-adjusting results using HOPIT models
10
.  
Results are similar for both verbal and visual vignettes. Despite the similar assumption-testing 
and the DIF-adjusting results among verbal and visual vignettes, given the clear advantage of 
visual vignettes in reducing survey time, lowering respondents’ cognitive burden and better 
                                                 
10
 Due to space restrains, results are not shown in this paper. 
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differentiating the intensity levels, we believe there is a great potential in the use of visual 
anchoring vignettes in adjusting DIF.   
Despite our encouraging results, this study is limited in several ways. First, as mentioned 
in the Methods section (Section 3.2.4.2), the current RC test is not stringent, and should be 
viewed only as “suggestive but not definitive” (Grol-Prokopczyk & Carr 2017). The RC 
violations may actually be larger than what is shown in Figure 3.6. To explore this, future 
research could use more stringent RC test to compare the two vignette types. Second, the 
objective health measures used in the RC tests may not fully capture actual health. One may also 
argue that these objective health questions are based on self-reports and may be subject to 
reporting errors. Note that these questions designed to capture objective health are 
straightforward factual questions, for which reporting errors may be less an issue. Also, many of 
the objective measures used in this study are based on widely-used existing scales with many 
successful applications described in previous literature (Ray et al. 2009; Kessler et al. 2002). It is 
true that better ways to capture objective health exist, such as collecting biomarker data, 
obtaining doctor assessment records and performing body measurements. These measurements, 
however, are not practical given the survey budget constraints and the mode of the data 
collection (web survey). Third, this study examined the most commonly used verbal vignettes, 
included in HRS, SHARE and many other large-scale surveys. It is possible that the verbal 
vignettes with better worded descriptions may perform better regarding the tests of assumptions 
than the current verbal vignettes. The same may be true for visual vignettes that better-designed 
pictures may perform better for assumption-testing. Future research could compare the verbal 
and visual vignettes with different descriptions or designs. Although more tests are definitely 
needed to further compare verbal and visual vignettes, it is reasonable to conclude that well-
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designed visual vignettes will reduce respondents’ cognitive burden and reduce survey response 
time than verbal vignettes. 
Our research identifies several important directions for future research. First, VE is found 
violated in both verbal and visual vignettes. Future research can further evaluate how to better 
improve vignettes’ VE adherence. Second, all respondents in this study are from the U.S. Future 
research could evaluate the use of vignettes in a less homogeneous group, such as extending this 
study to cross-nation surveys and / or to a wide variety of other racial / ethnic groups. Third, the 
current use of static images for visual vignettes may not well present measures related to change 
over time and location, such as a slow or quick walking speed. Future research can evaluate other 
visual vignette designs such as using short videos. Forth, the ways vignettes are presented and 
their applications can vary by survey modes, which may influence their performances. For 
example, respondents can hear verbal vignettes in telephone and face-to-face interviews, but they 
need to read the descriptions in mail and web surveys. Although visual vignettes can be viewed 
only on a screen or on paper and cannot be delivered orally, the presentation of visual vignettes 
may also differ by modes. For example, in face to face surveys, interviewers can show the 
pictures on a show card to respondents and ask them questions, while in mail and web surveys, 
no interviewers are involved. Given these different ways of asking and displaying vignettes in 
different modes, future research could evaluate the mode effects for both verbal and visual 
vignettes. Fifth, this paper focuses on the parametric analysis of anchoring vignettes. Future 
research could compare verbal and visual vignette performances using nonparametric methods as 
discussed in King et al. (2004). Finally, this study evaluates only the vignette method with three 
anchoring vignettes. Future research could evaluate the use of different number of verbal and 
visual vignettes. In addition, given the budget constraints, it is not practical to test all possible 
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combinations of vignette characteristics in visual vignettes (such as age, gender, racial / ethnic 
groups, fitness level or even clothing). Future research could further evaluate the effects of 
various vignette characteristics on visual vignette performances.   
In conclusion, this study indicates that the use of well-designed visual vignettes (with 
images) can greatly reduce survey time and respondents’ cognitive burden than verbal vignettes. 
Improving VE adherence, or in other words, minimizing different interpretations of vignettes by 
groups, is critical for both verbal and visual vignettes and requires further investigations. Future 
implementations of anchoring vignettes can use the findings of this study to introduce 
efficiencies in the survey designs. 
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Appendix 3. 1 Verbal and visual vignettes used for the web survey for each domain.  
Pain  
Pain 
Intensity 
Level 
Verbal Vignette 
Visual Design One  
(young adults) 
Visual Design Two  
(seniors) 
No / low 
pain 
Karen has a headache 
once a month that is 
relieved after taking a 
pill. During the 
headache she can 
carry on with her 
day-to-day affairs. 
  
Middle 
Pain 
Jennifer has pain that 
radiates down her 
right arm and wrist 
during her day at 
work. This is slightly 
relieved in the 
evenings when she is 
no longer working on 
her computer. 
  
High 
Pain 
Mary has pain in her 
knees, elbows, wrists 
and fingers, and the 
pain is present almost 
all the time. Although 
medication helps, she 
feels uncomfortable 
when moving around, 
holding and lifting 
things. 
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Sleep 
Sleep 
Difficulty 
Level 
Verbal Vignette 
Visual Design One  
(female) 
Visual Design Two  
(male) 
No / low 
Difficulty 
Sara / Sam falls 
asleep easily at 
night, but two 
nights a week she / 
he wakes up in the 
middle of the night 
and cannot go 
back to sleep for 
the rest of the 
night. 
 
  
Middle 
Difficulty 
Susan / Scott 
wakes up almost 
once every hour 
during the night. 
When she / he 
wakes up in the 
night, it takes 
around 15 minutes 
for her / him to go 
back to sleep. In 
the morning she 
does not feel well-
rested. 
  
High 
Difficulty 
Patty / Paul takes 
about two hours 
every night to fall 
asleep. She / he 
wakes up once or 
twice a night 
feeling panicked 
and takes more 
than one hour to 
fall asleep again. 
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Mobility 
Mobility 
Difficulty 
Level 
Verbal Vignette 
Visual Design One  
(optimal weight / fit) 
Visual Design Two  
(obese) 
No / low 
Difficulty 
Laura is able to walk 
distances of up to 
200 metres without 
any problems but 
feels tired after 
walking one 
kilometre or 
climbing more than 
one flight of stairs. 
She has no problems 
with day-to-day 
activities, such as 
carrying food from 
the market. 
 
  
Middle 
Difficulty 
Sandy does not 
exercise. She cannot 
climb stairs or do 
other physical 
activities because she 
is obese. She is able 
to carry the groceries 
and do some light 
household work. 
   
High 
Difficulty 
Lisa has a lot of 
swelling in her legs 
due to her health 
condition. She has to 
make an effort to 
walk around her 
home as her legs feel 
heavy. 
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Affect  
Depression 
Level 
Verbal Vignette White Black Hispanic 
No / low 
Depression 
Matt enjoys his work 
and social activities 
and is generally 
satisfied with hisr 
life. He gets 
depressed every 3 
weeks for a day or 
two and loses interest 
in what he usually 
enjoys but is able to 
carry on with his 
day-to-day activities. 
 
   
Middle 
Depression 
Level 
David feels nervous 
and anxious. He 
worries and thinks 
negatively about the 
future, but feels 
better in the company 
of people or when 
doing something that 
really interests her. 
When he is alone he 
tends to feel useless 
and empty. 
   
High 
Depression 
Leo feels depressed 
most of the time. He 
weeps frequently and 
feels hopeless about 
the future. He feels 
that he has become a 
burden on others and 
that he would be 
better dead. 
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Appendix 3. 2 Key objective questions included the questionnaire.  
 
Mobility  
The following items are about activities you might do during a typical day. Because of a health 
problem, did you have difficulty doing any of the activities in the last 30 days?   
  
Yes No 
a. Vigorous activities, such as running, lifting heavy objects, participating in strenuous 
sports 
1 2 
b. Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or 
playing golf 
1 2 
c. Lifting or carrying groceries 1 2 
d. Climbing several flights of stairs 1 2 
e. Climbing one flight of stairs 1 2 
f. Bending, kneeling, or stooping 1 2 
g. Walking more than a mile 1 2 
h. Walking several blocks 1 2 
i. Walking one block 1 2 
j. Bathing or dressing yourself 1 2 
 
Pain 
The following questions are about pain you may have experienced in the last 30 days.  
 
During the last 30 days, how often did you have pain in 
the …  
None 
of 
the 
time 
A 
little 
of the 
time 
Some 
of 
the 
time 
Most 
of 
the 
time 
All 
of 
the 
time 
a. head (e.g., persistent headaches or migraine) 1 2 3 4 5 
b. teeth      
c. face (e.g., facial ache or pain in the jaw muscles or 
the joint in front of the ear) 
1 2 3 4 5 
d. neck and shoulder 1 2 3 4 5 
e. back 1 2 3 4 5 
f. Arms, elbows, hands, wrist or fingers 1 2 3 4 5 
g. Legs, knees, feet, ankles,  1 2 3 4 5 
h. chest 1 2 3 4 5 
i. abdomen 1 2 3 4 5 
j. hips or pelvis  1 2 3 4 5 
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Affect  
The following questions ask about how you have been feeling during the last 30 days. For each 
question, please select the number that best describes how often you had this feeling. 
 
In the last 30 days, about how often did you feel … 
None 
of the 
time 
A little 
of the 
time 
Some 
of the 
time 
Most 
of the 
time 
All 
of the 
time 
a. …nervous? 1 2 3 4 5 
b. …hopeless? 1 2 3 4 5 
c. …restless or fidgety? 1 2 3 4 5 
d. …worthless?  1 2 3 4 5 
e. …that everything was an effort? 1 2 3 4 5 
f.  …so depressed that nothing could cheer you up? 1 2 3 4 5 
 
Sleep 
1. These questions are about your sleep habits in the last 30 days.  Please select one option for 
each of the following questions.  Pick the answer that best describes how often you experienced 
the situation in the last 30 days. 
 
In the last 30 days... 
No, not in 
the last 30 
days 
Yes, less 
than once 
a week 
Yes, 1 or 
2 times a 
week 
Yes, 3 or 
4 times a 
week 
Yes, 5 or 
more times 
a week 
a. Did you have trouble 
falling asleep? 
1 2 3 4 5 
b. Did you wake up several 
times a night? 
1 2 3 4 5 
c. Did you wake up earlier 
than you had planned to, 
and were unable to fall 
asleep again? 
1 2 3 4 5 
 
2. In the last 30 days, did you have trouble falling asleep? 
 
 
No, not in the last 30 days 
Yes, less than once a week 
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Yes, 1 or 2 times a week 
Yes, 3 or 4 times a week 
Yes, 5 or more times a week 
 
 
3. In the last 30 days, did you wake up several times a night? 
No, not in the last 30 days 
Yes, less than once a week 
Yes, 1 or 2 times a week 
Yes, 3 or 4 times a week 
Yes, 5 or more times a week 
 
4. In the last 30 days, did you wake up earlier than you had planned to, and were unable to fall 
asleep again? 
No, not in the last 30 days 
Yes, less than once a week 
Yes, 1 or 2 times a week 
Yes, 3 or 4 times a week 
Yes, 5 or more times a week 
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Appendix 3. 3 HOPIT model specifications.  
 
The method most often used for anchoring vignette data analysis involves the 
Hierarchical Ordered Probit (HOPIT) model, which is a generalized ordered probit model 
(Greene & Hensher, 2009; King et al., 2004). As mentioned earlier, HOPIT model uses vignettes 
to identify the group-specific cutpoints and compares where respondent’s self-assessments stand 
relative to their cutpoints for the categories. Thus, it involves two components: the model for 
self-assessment and the model for vignettes.    
 
Model for Self-Assessment: 
The self-assessment component starts with the distribution of true state for person i, 𝑌𝑖
∗, 
where 𝑖 = 1, … , 𝑁 
𝑌𝑖
∗~ 𝑁(𝜇𝑖, 𝜎
2). 
Note that 𝑌𝑖
∗ reflects an unobserved continuum (e.g., pain level).  The mean of 𝑌𝑖
∗, 𝜇𝑖, is 
a latent variable further modeled using linear regression on covariates, 𝑿𝑖, such as cultural 
groups, age and gender, as 𝜇𝑖 = 𝑿𝑖𝛽 + 𝜂𝑖, where 𝜂𝑖 is an independent random error, which 
follows a normal distribution as:  
𝜂𝑖~𝑁(0, 𝜔
2). 
The actual response in the self-assessment question is denoted as 𝑌𝑖, where the question is 
asked with a response scale with K response categories, 𝑘 =  1, . . . , 𝐾 .  𝑌𝑖  reflects 𝑌𝑖
∗ as 
follows: 
𝑌𝑖 = 𝑘, if 𝜏𝑖
𝑘−1 < 𝑌𝑖
∗ ≤ 𝜏𝑖
𝑘. 
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Here, 𝜏𝑖 = (𝜏𝑖
0, 𝜏𝑖
1, … , 𝜏𝑖
𝑘 , … , 𝜏𝑖
𝐾) is a vector of thresholds (i.e., cutpoints) respondent i uses to 
answer the question. For instance, 𝜏𝑖
1 is where response categories of “None” and “Mild” in 
Figure 1.1 are differentiated. Naturally,  𝜏𝑖
0 = 0 and 𝜏𝑖
𝐾 = ∞.  These person-specific thresholds 
are modeled as: 
𝜏𝑖
1 = 𝛾1𝒁𝑖 for 𝑘 =  1 and 𝜏𝑖
𝑘 = 𝜏𝑖
𝑘−1 + e𝛾
𝑘𝒁𝑖   for 𝑘 =  2, . . . , 𝐾 − 1,                 
where  𝒁𝑖 is a vector of covariates relevant to the thresholds, which may or may not be the same 
as 𝑿𝑖.  
 
Model for Vignette Responses: 
Vignette responses are modeled in a similar way as the self-assessment. Let 𝑉𝑖𝑗
∗ be the 
unobserved state of the person in the 𝑗th vignette item perceived by respondent 𝑖, which follows a 
normal distribution with a random error denoted as:   
𝑉𝑖𝑗
∗~ 𝑁(𝛼𝑗 , 𝜎𝑗
2),                    
where 𝑖 = 1, … , 𝑁 (the respondents can be different from those who answered for self-
assessments, if vignettes are only asked to a subset of the whole sample) and 𝑗 = 1, … , 𝐽.  Note 
that 𝛼𝑗 is assumed to be the same across respondents, which implies the VE assumption.   
Respondents’ response to the 𝑗th vignette is denoted as 𝑣𝑖𝑗 , which is obtained by mapping 
the latent 𝑉𝑖𝑗
∗ onto the response scale and modeled as:  
𝑣𝑖𝑗 = 𝑘, if 𝜏𝑙
𝑘−1 < 𝑉𝑖𝑗
∗ ≤ 𝜏𝑙
𝑘. 
The thresholds of vignettes are modeled exactly the same as the self-assessment model.  
𝜏𝑖
1 = 𝛾1𝒁𝑖 for 𝑘 =  1 and 𝜏𝑖
𝑘 = 𝜏𝑖
𝑘−1 + e𝛾
𝑘𝒁𝑖   for 𝑘 =  2, . . . , 𝐾 − 1.             
Imposing the thresholds to be modelled the same for the vignettes and the self-assessment 
implies the RC assumption.   
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Appendix 3. 4 VE assumption tests for sleep, mobility and affect.  
 Figure 3.7 shows the estimated vignette locations for sleep domain – 3.7A for verbal 
vignettes and 3.7B for visual vignettes. As can be seen from Figure 3.7A, the estimated vignette 
locations across racial / ethnic groups are very similar, indicating that respondents regardless of 
racial / ethnic background view the vignettes in similar ways. However, it is worthwhile to note 
that the perceived vignette location for the second vignette is not significantly different from the 
reference vignette, suggesting that the sleep verbal vignettes, at the first place, failed to provide 
good distinction of the second and third vignettes. As shown in Figure 3.7B, despite the VE 
violation (e.g., Hispanics who took the Spanish survey view the first vignette person as with 
more sleep difficulties comparing with the White respondents), visual vignettes did a much better 
job to differentiate the intensity levels of the three vignettes.  
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Figure 3. 7 Estimated sleep vignette locations (on latent health spectrum; relative to Severity 3). 
Zero on the y-axis represents the mean of the reference (most pain or least healthy) vignette; 
higher numbers represent better perceived health.  
 
Figure 3.8 shows the estimated vignette locations for mobility domain – 3.8A for verbal 
vignettes, 3.8B for visual vignettes using fit vignette figure and 3.8C for visual vignettes with 
obese vignette figure. As can be seen from Figure 3.8A – 3.8C, the estimated vignette locations 
vary by racial / ethnic groups for all three conditions – the violation of VE. For Figure 3.8A 
(verbal vignettes), similar as what we see for the sleep domain (Figure 3.8A), the perceived 
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vignette location for the second vignette is not significantly different from the reference vignette, 
indicating the difficulties to distinguish the two vignettes. Visual vignettes, both Figure 3.8B and 
3.8C, did a much better job to differentiate the middle severity vignette and the highest severity 
vignette. Comparing Figure 3.8B to Figure 3.8C, respondents can better distinguish the least and 
middle severity vignettes when presented with the fit vignette figures (Figure 3.8B), while the 
difference for the two vignettes in Figure 3.8C is much smaller.   
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Figure 3. 8 Estimated mobility vignette locations (on latent health spectrum; relative to Severity 
3). Zero on the y-axis represents the mean of the reference (most pain or least healthy) vignette; 
higher numbers represent better perceived health.  
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Figure 3.9 shows the estimated vignette locations for affect domain – 3.9A for verbal 
vignettes, 3.9B for visual vignettes. As shown in Figure 3.9, the estimated vignette locations vary 
by racial / ethnic groups for both verbal and visual vignettes – Hispanics who completed the 
Spanish questionnaires seem to view the same vignettes as with more pain than the other racial / 
ethnic groups.    
 
 
Figure 3. 9 Estimated affect vignette locations (on latent health spectrum; relative to Severity 3). 
Zero on the y-axis represents the mean of the reference (most pain or least healthy) vignette; 
higher numbers represent better perceived health.  
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Appendix 3.5. RC assumption test results for the pain, sleep and affect domain.  
Pain  
 
 
Figure 3. 10 Estimated cutpoints for pain based on vignettes and health measures. τ1 – τ4 are 
cutpoints for the five-point response scale from “None” to “Extreme” (e.g., τ1 is the cutpoint 
between “None” and “Mild”).  
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Sleep 
 
 
Figure 3. 11 Estimated cutpoints for sleep based on vignettes and health measures. τ1 – τ4 are 
cutpoints for the five-point response scale from “None” to “Extreme” (e.g., τ1 is the cutpoint 
between “None” and “Mild”).  
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Affect 
 
 
Figure 3. 12 Estimated cutpoints for affect based on vignettes and health measures. τ1 – τ4 are 
cutpoints for the five-point response scale from “None” to “Extreme” (e.g., τ1 is the cutpoint 
between “None” and “Mild”).  
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CHAPTER IV 
Survey Context Effects in Anchoring Vignettes  
4.1 Introduction 
Despite the use of anchoring vignettes in many surveys worldwide, little work has been 
done to address the issues of their administration and design considerations. Specifically, an 
overlooked but critical question surrounding anchoring vignette method is the placement of self-
assessments relative to the vignette questions. This is important for two reasons. First, given that 
vignette questions are asked together with subjective self-assessment questions for the same 
construct, the similarity in question topics imply potential question order effects (Schuman & 
Presser 1996). Second, the subjective nature of the self-assessment questions suggest that they 
are prone to question order effects  (Schuman & Presser 1996).  
Question order effects refer to the phenomenon in which preceding questions in a 
questionnaire may influence respondents’ responses to a later question (Schuman & Presser 
1996). The presence of question order effect can lead to several potential issues that affect survey 
data quality. First, it is likely to be a source of systematic measurement error, which may bias 
survey estimates and prevent generalization of the results.  Second, in longitudinal data analysis, 
comparisons across time or trend analysis may be invalid if different orders are used at different 
waves.  Third, it prevents valid comparisons of the same construct measured in surveys with 
different question contexts. These issues become even more critical for the use of anchoring 
vignette method, given that they are commonly used in cross-cultural research, which often 
requires comparisons of data from different surveys.  
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Given all these aforementioned issues and the likelihood of question order effects on self-
assessment questions, research evaluating potential question order effects and appropriate 
placement of self-assessments relative to vignettes are of critical importance. It is, therefore, 
surprising that, to date, only two studies have evaluated the question order effects related with 
traditional anchoring vignette method. Buckley (2008) first evaluated how the placement of self-
assessment questions relative to vignettes influences survey response to parent-teacher 
relationship, and found evidence of question order effects. As discusses in their paper, placing 
the self-assessment item before the vignette series leads to a systematic positive inflation of 
responses for the self-assessment (Buckley 2008). In other words, a priming effect may occur 
when vignettes are asked before self-assessments, and respondents may rate the relationship 
more negatively. In light of this finding, Buckley recommends that survey researchers should 
randomize the placement of self-assessment questions relative to vignette questions in practice.  
Another study of question order effects on political efficacy-related vignettes also found 
that vignettes, when presented first, can prime respondents to understand the self-assessment 
question and response scales as intended (Hopkins & King 2010). The authors thus 
recommended placing self-assessment questions after the vignettes. Although this 
recommendation seems reasonable, in fact, there are two important challenges that cannot be 
ignored. One key challenge concerns the implementation of anchoring vignettes in data 
collection. Given that multiple vignettes are designed to correct for differential item functioning 
(DIF) for each self-assessment question, the anchoring vignettes can lead to increased survey 
time and respondent burden as mentioned in Chapter 3. To address this issue, vignettes are often 
asked to only a small random subsample (e.g., in HRS, CHARLS and SHARE) and the results 
from this subsample can then be used to correct DIF for all respondents in the survey, including 
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those who were not asked the vignette questions as suggested in King et al. (2004). If such an 
approach is followed, the placement of self-assessment question after vignettes for only a 
subsample can impose question order effects only to the selected subsample, leading to 
incomparability of self-assessments between this subsample and the rest respondents. Another 
challenge centers on the use of these questions in cross-cultural studies. As mentioned in Chapter 
3, anchoring vignettes are commonly used in multi-cultural and multi-lingual studies. It is found 
in previous literature that the question order effects on self-assessed health (e.g., before or after 
specific chronic health conditions) can vary by interview languages (Lee & Grant 2009). If the 
priming effects of vignettes on self-assessments differ by cultural groups or interview language, 
it may introduce additional source of measurement error to cross-cultural comparability.  
Besides the lack of consensus on the placement of self-assessment relative to vignettes, 
the existing literatures have several noteworthy weaknesses. The first lies in their lack of 
attention to the evaluation of question order effects on health-domain vignettes, which are the 
most widely applied vignette questions worldwide (e.g., as in HRS, SHARE, ELSA, CHARLS 
and many other cross-national surveys). It is likely that question order effects differ by topics / 
domains (e.g., more subjective questions may be more prone to question order effects), which 
means that results of previous studies on placement of vignettes (e.g., political efficacy and 
education related vignettes) cannot be applied directly to health domains. Second, no prior 
studies have evaluated the question order effects related to other types of vignette designs, such 
as visual vignettes. It remains unknown whether the same findings found for verbal vignettes can 
be applied to visual vignettes. Third, prior studies have ignored the influence of potential 
question order effects for different racial / ethnic groups. This is of particular importance to the 
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application of anchoring vignette method, since it is commonly used in cross-cultural / national 
studies. 
In an attempt to fill the research gaps, this chapter evaluates the question order effects 
related to the placement of self-assessment for both verbal and visual vignettes on four health 
domains using a sample that includes multiple racial / ethnic groups.  Specifically, this study 
aims to investigate the following research questions:  
1) Are there any question order effects on the self-assessed pain, sleep, mobility and 
affect, and are some domains more susceptible to question order effects? 
2) For each domain, do the question order effects differ by vignette types (i.e., verbal vs. 
visual vignettes)? 
3) For each domain, do the question order effects differ by racial / ethnic groups? 
 
4.2 Method 
The data was collected in the same web survey as described in Chapter 3. I randomized 
two experimental factors in the web survey – the placement of self-assessments (before vs. after 
vignettes) and vignette types (one verbal vignette condition and two visual vignette conditions, 
see Chapter 3 Methods). The data included 760 non-Hispanic White, 750 non-Hispanic Black, 
750 Hispanics interviewed in English and 889 Hispanics interviewed in Spanish. For each racial 
/ ethnic group, about 20% of the respondents were assigned to the vignettes first, self-assessment 
last (V  SA) order – 160 non-Hispanic White, 150 non-Hispanic Black, 158 Hispanics 
interviewed in English and 191 Hispanics interviewed in Spanish. The rest 78% - 80% were 
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assigned to the self-assessment first, vignettes last (SA  V) order condition11. For each of the 
four health domains (i.e., pain, sleep, mobility and affect), the orders of the three vignette 
questions were randomized. The orders of the four health domains were also randomized. As 
respondents were randomized, there were no significant differences in demographic 
characteristics (e.g., age, gender, education) between the two question order conditions.   
For each domain, the self-assessment estimates were first compared by question order 
and vignette type. I then compared the estimates by question order and racial / ethnic groups.  
For mobility domain, which was found subject to question order effects, I further examined the 
effect of question order on self-assessed mobility by racial / ethnic groups in each vignette type 
condition. Chi-square tests were performed to determine significance. SAS 9.3 was used for 
analysis.   
 
4.3 Results 
Table 4.1 shows the response distribution of self-assessed difficulty on the four health 
domains by vignette types and question order. There were no question order effects for pain, 
sleep and affect domains, regardless of the vignette type.  The only domain which showed 
differences between the two order conditions was mobility. Overall, compared with the “self-
assessment (SA) first” condition, the percentage of respondents who reported “none” for the 
mobility problem questions decreased from about 57% to 47%, while estimates for the other four 
categories increased. The same pattern was found when we broke down to each vignette type. 
For verbal vignette condition, the estimate for “none” decreased from about 58% to 44% when 
                                                 
11
 Ideally, I could have equal numbers of the two order conditions. However, this is not practical given the limited 
budget constrain. In addition, the power analysis indicates that the sample size is sufficient to detect question order 
effects. 
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the self-assessment was placed after the vignettes. The Chi-square tests indicated question order 
effects for mobility in the verbal vignettes (p-value = 0.003), and in the visual vignettes with fit 
person in the images (p = 0.04). Although not statistically significant, the estimate changes were 
in the same direction for the visual vignettes with obese persons.  
To evaluate whether the question order effects differ by racial / ethnic groups, I further 
evaluated the four health domains by racial / ethnic groups and question order.  Consistent with 
the results presented in Table 4.1, there were no question order effects for pain, sleep and affect 
domains by racial / ethnic groups. Thus, here I only present the response distribution of mobility 
by racial / ethnic groups and question order in Table 4.2.  The Chi-square test for the mobility 
domain indicated significant question order effects for non-Hispanic Black and Hispanics 
interviewed in English, where the estimates for “none” decreased from about 60% to 44% and 
from about 57% to 42%, respectively. Although the Chi-square tests were not significant for the 
non-Hispanic White and Hispanics interviewed in Spanish, the estimate changes were in the 
same direction with the other groups. Substantively, those 16 percent point decrease for non-
Hispanic Black and the 15 percent point decrease for Hispanics interviewed in English are much 
larger than the 4 percent point decrease for Non-Hispanic White. 
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Table 4. 1 Response distribution of the self-assessments for four health domains by vignette 
types and question order. 
  
Pain Sleep Mobility Affect 
  
SR  
V 
V  
SR 
SR  V V  SR 
SR  
V 
V  
SR 
SR  
V 
V  SR 
Verbal vignettes 
 
n 840 211 840 211 840 211 840 211 
 
None (%) 23.3 20.4 22.7 17.5 57.6 44.1 43.0 36.0 
 
Mild (%) 39.3 38.4 30.5 41.2 24.4 28.9 29.2 34.1 
 
Moderate (%) 25.7 27.5 29.6 26.1 13.0 17.1 19.4 23.7 
 
Severe (%) 9.5 10.4 12.4 11.4 4.2 8.1 5.4 3.8 
 
Extreme (%) 2.1 3.3 4.8 3.8 0.8 1.9 3.1 2.4 
 
χ2 2.0 9.3 16.0** 6.0 
 
Visual vignettes 
Design 1 
Older adult Female Fit Same 
 
n 826 214 841 227 841 220 825 218 
 
None (%) 20.6 23.4 20.1 19.8 54.5 46.4 42.4 40.8 
 
Mild (%) 39.6 39.3 32.0 35.2 24.7 31.8 29.6 32.6 
 
Moderate (%) 30.5 26.6 30.8 28.2 15.7 13.2 20.0 19.3 
 
Severe (%) 7.5 8.9 12.1 14.5 4.2 7.3 6.1 7.3 
 
Extreme (%) 1.8 1.9 5.0 2.2 1.0 1.4 1.9 0.0 
 
χ2 1.9 5.0 10.0* 5.3 
 
Visual vignettes 
Design 2 
Young adult Male Obese Different 
 
n 824 234 809 221 809 228 825 230 
 
None (%) 20.2 21.4 21.8 22.6 58.5 50.4 43.4 51.3 
 
Mild (%) 41.8 42.7 29.4 24.4 23.4 27.6 31.5 27.4 
 
Moderate (%) 26.8 25.6 31.8 36.2 13.2 15.8 16.6 15.7 
 
Severe (%) 9.3 9.0 12.5 12.7 3.5 4.4 6.4 4.4 
 
Extreme (%) 1.9 1.3 4.6 4.1 1.5 1.8 2.1 1.3 
 
χ2 0.7 2.7 4.7 5.4 
 
All vignettes 
 
n 2490 659 2490 659 2490 659 2490 659 
 
None (%) 21.4 21.7 21.5 20.0 56.8 47.0 42.9 42.9 
 
Mild (%) 40.2 40.2 30.6 33.5 24.2 29.4 30.1 31.3 
 
Moderate (%) 27.7 26.6 30.7 30.2 14.0 15.3 18.7 19.4 
 
Severe (%) 8.8 9.4 12.3 12.9 3.9 6.5 5.9 5.2 
 
Extreme (%) 2.0 2.1 4.8 3.3 1.1 1.7 2.4 1.2 
 
χ2 0.5 4.5 24.8*** 4.2 
Notes: design 1 vs. design 2 of visual vignettes conditions for each domain are: pain – old 
(design 1) vs. young (design 2); sleep – female vs. male; mobility – fit vs. obese; affect – same 
race group vs. different race groups. *, P≤0.05; **, P≤0.01; ***, P≤0.001.  
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Table 4. 2 Response distribution of the health domains by racial / ethnicity groups and question 
order for mobility domain. 
 
Non-Hispanic 
White 
Non-Hispanic 
Black 
Hispanics 
(English) 
Hispanics 
(Spanish) 
 
SA  V V  SA SA  V V  SA SA  V V  SA SA  V V  SA 
n 600 160 600 150 592 158 698 191 
None        54.0 50.0 60.2 44.0 56.6 42.4 56.6 50.8 
Mild  27.3 30.0 22.8 29.3 26.5 30.4 20.6 28.3 
Moderate  14.7 13.1 12.5 14.7 11.5 18.4 16.8 15.2 
Severe 3.0 5.0 4.0 10.7 4.4 6.3 4.3 4.7 
Extreme 1.0 1.9 0.5 1.3 1.0 2.5 1.7 1.1 
Rao–Scott χ2 3.2 19.3*** 13.0* 5.6 
Notes: *, P≤0.05; **,  P≤0.01; ***, P≤0.001. 
 
When the self-rated mobility was dichotomized by combining ‘‘moderate’’, “severe” and 
‘‘extreme’’ into one category, the question order effect was even more apparent. As shown in 
Figure 4.1, significant differences by question order were shown for the Non-Hispanic (NH) 
White and the Hispanics interviewed in English, with the estimate for the “moderate to extreme” 
increased from about 17% to about 27%. The order effects were not significant for the other two 
racial / ethnic groups. This pattern, in general, holds for other domains – although not 
statistically significant for domains other than mobility, Hispanics interviewed in English tend to 
have the highest increase rate for most of the domains, comparing to other racial / ethnic groups.  
I also examined the interaction effect between question order and racial / ethnicity by 
adding the interaction term in a logistic regression predicting “moderate to extreme” reports. The 
model result confirms the significant interaction effects (p<0.05).  
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Figure 4. 1 Percentage of reported moderate to extreme mobility problems by racial / ethnic 
groups and question order. SA, self-assessment question; V, vignette questions.  
 
I further examined the effect of question order on self-rated mobility by racial / ethnic 
groups in each vignette type condition (Figure 4.2). Consistent with Figure 4.1, significant 
differences by question order were shown for NH Black (the estimate for “moderate to extreme” 
increased from 14.0% to about 28.0%) and Hispanics interviewed in English (the estimate 
increased from 17.0% to about 32%) for the verbal vignette condition (Figure 4.2A). For NH 
Whites assigned to the verbal condition, there is marginally significant question order effects 
(Chi-square test p-value=0.08), with the estimate for the “moderate to extreme” increasing from 
17% to 28%. For the fit vignette condition, the question order effects are marginally significant 
for NH White (Chi-square test p-value =0.08) and Hispanics interviewed in English (Chi-square 
test p-value =0.06) (Figure 4.2B). For NH White, the estimate for the “moderate to extreme” 
decreased from 22% to 12%, while for Hispanics interviewed in English, the estimate increased 
from 17% to 28%. As for the obese vignette condition (Figure 4.2C), significant differences by 
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question order were shown for NH Black, with the estimate for the “moderate to extreme” 
increasing from about 16% to 31%.  
Similar as for Figure 4.1, I examined the interaction effect between question order and 
racial / ethnicity by adding the interaction term in a logistic regression predicting “moderate to 
extreme” reports for each vignette type condition. The Wald chi-square test results indicate that 
the interaction terms are not significant for all conditions (likely related to the smaller sample 
size). Results for other domains are shown in Appendix 4.1.  
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Figure 4. 2 Percentage of reported moderate to extreme mobility problems by racial / ethnic groups 
and question order among those who were assigned into A) the verbal condition, B) fit vignette 
condition and C) obese vignette condition. SA, self-assessment question; V, vignette questions. 
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4.4 Discussion 
This study examined question order effects on self-rated pain, sleep, mobility and affect, 
in the context of anchoring vignette questionnaire design in a cross-cultural survey setting. For 
the first research question, this study showed that for the four health domains examined, only the 
mobility domain showed significant question order effects. This may be due to the fact that 
compared with the other three domains (pain, sleep and affect), mobility seemed to be more 
visible, through signs like loss of balance and slow walking speed, which can be directly 
observed.  Pain, sleep and affect, on the other hand, were thought to be the “unmeasurable 
parameters”, which are, by their nature, more abstract constructs and difficult to quantify 
(Aitken, 1969; Huskisson, 1974). For example, pain is an internal experience, but can only be 
observed through external signs such as facial expressions, body positions and movements 
(Snow et al. 2004).  It may be the case that the mobility vignettes, with more visible signs, could 
provide more easily-accessible cues to respondents and trigger their relevant memory, and thus 
influence their responses. This finding suggests that question order effects likely differ by 
domains, and that the priming effect does not always occur.  
Results for the question order effects by vignette types (the second research question) 
indicate that, for the mobility domain, self-assessments in both verbal and visual vignette 
conditions may be susceptible to question order effects, while verbal vignettes seem to have 
more priming effects on self-reported mobility. This is not surprising given that respondents in 
general spent more time on verbal vignettes (see Chapter 2), which provides them more time to 
pick up on the cues in vignette descriptions, retrieve relevant information and adjust their 
responses. For the two mobility vignette designs – fit vs. obese vignettes, only the fit vignette 
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condition showed question order effects. This may be because that majority of the respondents 
were not obese (the sample contains about 20% obese respondents), and the fit vignette figures 
are easier for respondents to relate to, leading to more priming effects.  
Results for the question order effects by racial / ethnic groups (the third research 
question) indicate that question order effects could differ among racial / ethnic groups (i.e., there 
is question order effects for non-Hispanic Black and Hispanics, but not for non-Hispanic White 
for mobility domain).  It should also be noted that the choice of question order may greatly 
change the inference. As shown in Figure 4.1 and Figure 4.2, when vignettes were asked first, 
the differences between the cultural groups increased dramatically and significantly, comparing 
to when vignettes were asked last (e.g., NH White and NH Black in Figure 4.1). These findings 
have general implications for anchoring vignette design and survey practice. Since anchoring 
vignettes are often used in cross-national and cross-cultural studies, it is important to ensure that 
the results are not confounded by context effects. When the priming effects on self-assessments 
differ by cultural groups or by language, this introduces an additional source of measurement 
error to cross-cultural comparability. The priming effects may inflate or deflate the observed 
differences across cultural groups and make the data even less comparable. It may also likely 
bias the vignette adjustment effects, adding to the difficulties of disentangling context effects as 
well as reporting heterogeneity and true attitudes / perceptions. Future studies can further 
evaluate this.  Results for the question order effects by racial / ethnic groups suggest that 
researchers and practitioners need to be cautious of the context effects on self-assessments when 
using the vignette first, self-assessment last order, especially in cross-cultural studies.  
Given the importance of the four health-domain measures and the growing need to 
improve the anchoring vignette designs, this study identifies three important directions for future 
 124 
 
research. First, as question order effects could differ by health domains, future research can 
expand the current work and evaluate other health domains, such as cognition and vision. 
Second, this study focuses on question order effects on self-assessments. In future research, in 
order to determine which vignette order works better in terms of DIF-controlling and to provide 
better recommendations on vignettes question orders, I will evaluate the question order effects on 
vignettes, and the visual and verbal vignette performances in different survey contexts. Third, it 
is unknown what context effects may exist for other racial / ethnic groups other than the three 
groups (e.g., Asians). Future research could further evaluate whether the order effects may 
appear in other racial / ethnicity groups.   
In conclusion, this study highlights question order effects on health self-assessment 
questions, and that the effects could differ by health domains, vignette designs and by racial / 
ethnic groups. This study has important implications for future methodology research and survey 
practice. It suggests that a survey researcher using anchoring vignettes should be aware of the 
question order effects, especially in a cross-cultural study. Decisions on the question order 
designs need to be based on careful consideration and pretesting results.   
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Appendix 4. 1 Question order effects for pain, sleep and affect.   
Pain 
 
Figure 4. 3 Percentage of reported moderate to extreme pain by racial / ethnic groups and 
question order. SA, self-assessment question; V, vignette questions. 
  
30
32
34
36
38
40
42
44
46
48
50
SA-->V V-->SA
M
o
d
er
a
te
 t
o
 e
x
tr
em
e 
(%
) 
NH White
NH Black
Hispanics - English
Hispanics - Spanish
 127 
 
 
 
 
Figure 4. 4 Percentage of reported moderate to extreme pain by racial / ethnic groups and question 
order among those who were assigned into A) the verbal condition, B) older adults vignette 
condition and C) young adults vignette condition. SA, self-assessment question; V, vignette 
questions. 
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B. Visual vignettes with older adults  
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C. Visual vignettes with young adults  
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Sleep 
 
Figure 4. 5 Percentage of reported moderate to extreme sleep difficulties by racial / ethnic groups 
and question order. SA, self-assessment question; V, vignette questions. 
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Figure 4. 6 Percentage of reported moderate to extreme sleep difficulties by racial / ethnic groups 
and question order among those who were assigned into A) the verbal condition, B) older adults 
vignette condition and C) young adults vignette condition. SA, self-assessment question; V, vignette 
questions. 
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B. Female visual vignettes 
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Affect 
 
Figure 4. 7 Percentage of reported moderate to extreme affect problems by racial / ethnic groups 
and question order. SA, self-assessment question; V, vignette questions. 
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Figure 4. 8 Percentage of reported moderate to extreme affect problems by racial / ethnic groups and 
question order among those who were assigned into A) the verbal condition, B) older adults vignette 
condition and C) young adults vignette condition. SA, self-assessment question; V, vignette 
questions. 
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B. Visual vignettes with same race / ethnicity as respondents  
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CHAPTER V 
Conclusion 
With the increasing popularity of comparative studies (e.g., cross-cultural and cross-
national surveys), researchers are currently facing a difficult problem: respondents with different 
backgrounds often use different standards when answering survey questions, resulting in 
incomparability of responses across groups (or Differential Item Functioning, DIF). Among the 
many techniques to ameliorate the problem, anchoring vignettes is a method designed to 
calibrate responses to a common scale of measurement across groups. Despite its widespread 
use, there are several critical practical challenges, and how well it improves comparability across 
groups is not assured. The purpose of this dissertation was to examine one contemporary 
approach of using verbal anchoring vignettes to address DIF and to evaluate alternative methods 
and designs of anchoring vignettes. This dissertation had three primary objectives. The first 
objective was to evaluate how well a recently-proposed multidimensional IRT model approach 
using anchoring vignettes can control for response styles in interpersonal and cross-cultural 
comparisons (Chapter 2). The second objective was to evaluate the use of visual vignettes as an 
alternative design to current verbal vignette designs (Chapter 3). To date, no studies have 
examined the use of images for anchoring vignette questions. The third objective was to examine 
the survey context effects (specifically question order of self-assessment question relative to 
vignettes) on self-assessed health (Chapter 4). The ultimate goal was to provide some practical 
evidence as well as scientific contributions to improving future designs of anchoring vignettes.  
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Chapter 2 tested the validity of the multidimensional IRT model approach proposed by 
Bolt, Lu, and Kim (2014).  More specifically, it uses several objective benchmarks to evaluate 
the validity of this approach by comparing the model with vignette questions (to adjust reporting 
errors) and the model without vignette questions. The first wave of the Survey of Health, Ageing 
and Retirement in Europe (SHARE) is selected for analysis, including data from 8 countries. The 
findings from this study indicate that adding the vignettes does not necessarily bring latent health 
closer to the objective benchmarks. In other words, the use of anchoring vignettes in this 
multidimensional IRT model does not effectively control for reporting errors in the SHARE data. 
This may be due to the violations of vignette measurement assumptions – it was found that for a 
given vignette person depicting health domains, those with better health tend to rate the vignette 
as having worse health than those with poor health. It seems that respondents use themselves as a 
reference point in evaluating others. These findings highlight the importance of constructing 
good vignettes that fulfill the assumptions. Future studies can further evaluate how well the 
model controls for response styles under the violations of RC and / or VE using simulation 
studies. 
Chapter 3 examines the use of visual vignettes as an alternative design to current verbal 
vignette designs for four health domains – pain, mobility, sleep and affect. The visual vignettes 
were developed mainly out of the concern about the practical challenges in the use of verbal 
vignettes, specifically the increased respondents’ cognitive burden and survey time due to the 
lengthy descriptions. To compare the performances of verbal and visual anchoring vignettes, this 
study conducted a web survey experiment, collecting data from various racial / ethnic groups 
(i.e., non-Hispanic (NH) white, NH black, English-speaking Hispanic and Spanish-speaking 
Hispanic). The result shows that well-designed visual vignettes can greatly reduce survey time 
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and respondents’ burden without the loss of the DIF-adjusting quality. The findings indicate that 
the vignette equivalence (VE) assumption is violated for both verbal and visual vignettes. This 
implies that designing “universal” anchoring vignettes that reveal the same information to every 
respondent remains a challenge for both verbal and visual vignettes. This is the first study that 
examined the use of visual vignettes. It shows the great potential of using visual vignettes to 
improve efficiencies in the anchoring vignette designs. Future research can expend this study to 
other cultural groups and evaluate other visual vignette designs such as using short videos. 
Chapter 4 studies the question order effects (specifically the order of self-assessment 
question relative to vignettes) on self-assessed health measures. Researchers believe that 
vignettes, when asked first, can prime respondents to understand the self-assessment question 
and response scales as intended and improve the validity of the anchoring vignette method 
(Hopkins & King 2010). This may not hold in the following circumstances. First, when vignettes 
are asked to only a small random subsample (e.g., in HRS, CHARLS and SHARE) but used to 
correct DIF for all respondents in the survey, question order effects can be imposed to only to the 
selected subsample, leading to incomparability of self-assessments between this subsample and 
the rest respondents. Second, if the priming effects of vignettes on self-assessments differ by 
population groups, such as cultural groups or interview language used, it may introduce 
additional source of measurement error to the comparisons groups and affect the DIF-adjusting. 
This study aims to evaluate 1) whether there are any question order effects on the self-assessed 
pain, sleep, mobility and affect, and are some domains more susceptible to question order effects, 
2) for each domain, whether the question order effects differ by vignette types (i.e., verbal vs. 
visual vignettes) and 3) whether the question order effects differ by racial / ethnic groups. The 
results suggest that the priming effects do not always occur for every health domain. It appears 
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that more easily observable domains like mobility are more susceptible to question order effects. 
Both verbal and visual vignette conditions may be susceptible to question order effects (e.g., for 
mobility domain), while verbal vignettes seem to have more priming effects on self-reported 
mobility. This may be because in verbal condition, with the increased response time, respondents 
had more time to process the cues in vignette descriptions, retrieve relevant information and 
adjust their responses. Results for the question order effects by racial / ethnic groups indicate that 
question order effects could differ among racial / ethnic groups, suggesting that researchers and 
practitioners need to be cautious of the context effects on self-assessments when using the 
vignette first, self-assessment last order, especially in cross-cultural studies. In future research, I 
will further evaluate how well the vignette methods work for different order conditions. Future 
research can expand the current work and evaluate other health domains (such as cognition and 
vision) and other racial / ethnic groups (e.g., Asians).  
This dissertation presented a first attempt to examine several previously unexplored 
issues related to anchoring vignette designs and DIF-adjusting.  From a methodological 
perspective, the results of this dissertation create basic theoretical knowledge regarding the 
impact of different anchoring vignette designs on correcting DIF. This dissertation also provides 
directions for future designs of visual anchoring vignettes. From a practical perspective, the 
results will help practitioners from various fields (e.g., epidemiology, public health and clinical 
research) to make better survey design decisions. Given the wide use of anchoring vignettes in 
cross-cultural surveys, the results of this dissertation also shed light on improving the 
comparability in future cross-cultural survey designs. 
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